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PREFACE. 


The  contents  of  the  present  volume  of  The  American  Ephemeris  are,  in 
general,  similar  to  those  of  the  volume  for  the  preceding  year.  Beginning 
with  the  volume  for  the  year  1882,  the  arrangement  of  the  work  is  as 
follows: — 

Part  I,  JEphemeris  for  the  Meridian  of  Greenwich,  gives  the  positions  of 
the  major  planets,  and  other  fundamental  astronomical  data  for  equidistant 
mtervals  of  Greenwich  mean  tune. 

Part  II,  Ephemeris  for  the  Meridian  of  Washingtonj  gives  the  ephem- 
erides  of  the  fixed  stars,  sun,  moon,  and  major  planets  for  transit  over  the 
meridian  of  Washington.  The  mean  places  of  the  fixed  stars  and  data 
for  their  reduction  are  also  included  in  this  Part.  The  list  of  mean  and 
apparent  places  of  fixed  stars  has  been  greatly  enlarged,  for  the  convenience 
of  field-astronomers. 

Part  III,  Phenomenay  contains  predictions  of  phenomena  to  be  observed, 
with  data  for  their  computation.  Washington  mean  time  is  used  in  this 
part  except  in  a  few  cases,  notably  that  of  eclipses,  where  Greenwich  mean 
time  was  judged  more  convenient.  The  additions  comprise  more  complete 
data  for  eclipses  of  the  sun,  diagrams  showing  the  configurations  of  the 
satellites  of  Jupiter,  data  respecting  the  disks  of  Mercury  and  Venus  for  the 
reduction  of  meridian  and  photometric  observations,  and  diagrams,  with 
tables,  for  identifying  any  known  satellites  of  other  planets. 

m 

SIMON  NEWCOMB, 

PrqfeBBor  U»  S,  Mwy,  SuparinUndenL 
WASBierGTOir,  Fikruary^  1883. 
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CORRECTIONS 


BPHEMEBIS  FOB  1888  (first  bdition). 


Page  167, 
293, 
395, 

297, 
999, 
301, 
301, 
380, 
465, 


Oct  9,  Semidiameter  at  nooD, 

a  Andromedv,  Declination, 

C  Geminorum,  Right  Ascension, 

Annual  yariation  in  Right  Ascension, 

^  Hydne,  Declination, 

^  Ane,  Declination, 

74  Cygni,  Ann.  Var.  R.  A., 

6  Sculptoris,  Declination, 

Dec.  ^  R.  A.  of  Centre, 

The  conjunctions  and  elongations  of  Japetus  should 


for  WW.1 

"  +35<» 

«  10».454 

«*  +3.6527 

«  17".76 

7».4010 
58° 
42-.14 
read  as  follows : 


M 


M 


read  W  WJ» 
«    +36* 
**    10«.184 
«    +3.5627 

37''.76 

60* 

2-.4010 

28* 

44M4 


u 


474, 
495, 
498, 
498, 


f  Superior  Conjunction 

JAPETUS  J  ^^^'**"««tion    .    . 

Inferior  Conjunction . 

^  West  Elongation  .    . 

line  three, 

line  nine  from  bottom, 

line  ten, 

line  eleren. 


Jan. 
Feb. 
Feb. 
June 


16 
6 

26 
9 


Ephemerisfar  1884  (First  Edition). 


Page  293,  <r  Andromedie,  Declination, 

294,  ff  Arietis,  Ann.  Var.  R.  A., 

295,  C  Geminorum,  Right  Ascension, 
Annual  variation  in  Right  Ascension, 

297,  ^  Hydrse,  Declination, 

315,  aCassiopeflB,  Dec.  34.2,  Declination, 

339,  Tf  Bootis,  Dec.  34.8,  R.  A., 


June    29 

Sept.   16 

Dec. 

July     19 

Oct       6 

Dec    S 

Aug.     8 

Oct     26 

Aug.   28 

Nov.    15 

for  S56i 

readd65i 

<"    sinV 

"    cos^ 

"     ^  +  P 

•*    180*— Q—P 

«    180*— Q+P 

tditton). 

for  +35* 

mirf+3e* 

«    +3-.3057 

«    +3-.3036 

**    14«.108 

«    13-.747 

«    +3.6527 

«*    +a5627 

«    37".64 

«    57''.64 

«    88".9 

**    98^^.9 

«    11«.24 

"    WM 

Ephemeris  far  1885  {First  Edition). 

Page  249,    last  line  in  last  column,  for  8  30.7  read  8  30.8 

325,    22  Camelop.  (H.),  R.  A.  opposite  Oct  5.7,  "    .74  «    .76 

Delete  -  .07  opposite  Dec.  34.5  and  move  column  from  Oct  5.7,  inclusive,  down  one  line. 
375,    fifth  column,  for  oi  Cygni  read  31  Cygni 

408 — 409,    Declination  of  Neptune  from  Sept  1  to  Dec.  32,  both  included,  to  be  increased  one 

degree. 
417,    Third  column,  second  line,  remove  E  to  third  line. 
453,    Diagram  of  Jupiter's  Satellites,  reverse  duection  of  arrows. 


The  American  Nautical  Almanac  for  1886  [First  Edition), 


Psge  253,  Eclipse  Charts,  first  line, 
261,  Twenty-thvd  Ime, 


/br  August  8 — 9   read  August  28—9. 
«    21»»5»57*.4        "    2P6«55-.06 
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(CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  EEAB. 

TEAR  1886,  WHICH  COMPBI8B8  THE  LATTER  PART  OP  THB  IIOTH  AND  THE  BBCIIinnirG 
OF  THB  lllTB  TEAR  OP  THE  INDBPBNDEIfOE  OP  THE  VNITED  STATES  OP  AMBRIOA, 
CORRESPONDS 


M 


The  year  6599  of  the  Julian  Period; 

**         7394-95  of  the  Byzantine  era,  the  year  7395  commencing  on  September  1st; 
^         5646-47  of  the  Jewish  era,  the  year  5647  commencing  on  September  30th,  or,  more 
exactly,  at  sunset  on  September  .29th ; 
2639  since  the  foundation  of  Rome,  according  to  Varro; 

2633  since  the  beginning  of  the  era  of  Nabonassar,  which    has   been    assigned   to 
Wednesday,  the  26th  of  February  of  the  3967th  year  of  the    Julian   Period: 
corresponding,  in  the  notation  of  chronologists,  to  the  747th ;  and,  in  the  notation 
of  astronomers,  to  the  746th  year  before  the  birth  of  Christ; 
2662  of  the  Olympiads,  or  the  c-econd  year  of  the  666th  Olympiad  commencing  in  July, 
1886,  if  we  fix  the  era  of  the  Olympiads  at  775i  years  before  Christ,  or  near 
the  beginning  of  July  of  the  year  3938  of  the  Julian  Period ; 
2198  of  the  Grecian  era,  or  the  era  of  the  Seleucidsd ; 
1602  of  the  era  of  Diocletian. 

2546  of  the  Japanese  era  and  to  the  19tfa  year  of  the  period  entitled  '^Megi." 
The  year  1304  of  the  Mohammedan  era,  or  the  era  of  the  Hogira,  begins   on  the  30tfa  day  of 
September,  1886. 

The  first  day  of  Januaiy  of  the  year  1886  is  the  2,409,908th  day  rinee  the  oommenceinent  of  the 
Julian  Period. 


M 


M 


M 


CHBONOLOGICAL  CYCLES. 


Dominieal  Letter 

Epact 

Lunar  Cycle  or  Golden  Number 


C 

25 

6 


Solar  Cycle 10 

Roman  IndiolioD  ••••••••.      14 

Jidian  Pteiod 6S09 
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SYMBOLS  AND  ABBRBVUTIONS^ 


SiaJSfS  OF  THE  PLANETS,  ETC. 


O  The  Sim. 

C  The  Moon. 

Q  Mercuiy. 

9  Venus. 

®  Tho  Earth. 


$  Mara. 

Jl  Jupiter. 

1^  Sdtum. 

§  Uranus. 

^  Neptune, 


SiaNS  OF  THE  ZODIAa 


Summer 


^  Arios. 
8   Taui-us. 
n  Gemini. 
2B  Cancer, 
fi  Leo. 
W  Virgo.. 


Autunm  J 
Signs.    J 


Winter 
Signs. 


9. 


7.  ^  Ubra. 

8.  m  Seorpios. 
/  Sagittarius 
Vf  Capricomus. 
m  Aquarius. 


AJ5PECT8, 

i  Conjunction,  or  having  the  same  Longitude  or  Right  Ascenskm. 
D  Quadrature,  or  difiering  90°  in  Longitude  or  Right  AiKsension. 
g     Opposition,    or  differing  180°  in  Longitude  or  Right  Ascension. 


ABBBEyiATIONS. 
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Ascending  Node. 

°     Degrees. 

?S 

Descending  Node. 

'      Minutes  of  Arc. 

N. 

North. 

"     Seconds  of  Arc. 

S  . 

South. 

^     Hours. 

E. 

Kast 

"     Mmutes  of  Time. 

W. 

West 

■      Seconds  of  Tima 
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I" 


AT  GREENWICH  APPARENT  NOON. 


i 

« 
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Frid. 

Sat. 

SUK 

Mon. 

Tues. 

Wed. 

Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

]\Ion. 

Tues. 

Wed. 

Thur. 
Frid. 
Sat. 
SUN 

Mon. 


I 

I 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Right  Asceniioii. 


h   m   8 

]8  48  8.06 
18  52  32.89 

18  56  57.37 

19  1  21.46 
19  5  45.13 
19  10  8.35 

19  14  31.09 
19  18  53.30 
19  23  14.97 

19  27  36.06 
19  31  56.56 
19  36  16.44 

19  40  35.67 
19  44  54.23 
19  49  12.11 

19  53  29.29 

19  57  45.75 

20  2  1.48 

20  6  16.47 
20  10  30.71 
20  14  44.18 

20  18  56.89 
20  23  8.84 
20  27  20.00 

20  31  30.38 
20  35  39.99 
20  39  48.81 

20  43  56.82 
20  48  4.03 
20  52  10.44 

20  56  16.05 

21  0  20.85 


Diff.  for 
1  Hour. 


1.041 
1.027 
1.012 

0.995 
0.977 
0.957 

0.936 
0.914 
0.891 

0.867 
0.841 
0.815 

0.788 
0.760 
0.731 

0.701 
0.67J 
0.640 

0.609 
0.577 
0.546 

0.514 
0.482 
0.450 

0.417 
0.384 
0.351 

0.318 
0.285 
0.251 
0.217 


10.183 


Apparent 
DeoUnation. 


It 


S.  22  59  24.3 
22  54  5.8 
22  48  20.0 

22  42  7.0 
22  35  27.0 
22  28  20.1 

22  20  46.8 
22  12  47.1 
22    4  21.2 

21  55  29.4 
21  46  12.0 
21  36  29.4 

21  26  21.7 
21  15  49.2 
21     4  52.2 

20  53  31.0 
20  41  46.0 
20  29  37.6 

20  17  6.0 
20  4  11.4 
19  50  54.2 

19  37  15.0 
19  23  14.0 
19    8  51.5 

18  54  7.8 
18  39  3.5 
18  23  38.8 

18  7  54.0 
17  51  49.8 
17  35  26.4 
17  18  44.3 

S.  17  .  1  43.8 


Diff.  for 
1  Hoor. 


+12.69 
13.84 
14.98 

+16.11 
17.23 
18.34 

+19.44 
20.53 
21.61 

+22.69 
23.75 
24.80 

+25.84 
26.86 
27.87 

+28.87 
29.86 
30.83 

+31.79 
32.74 
33.67 

+34.59 
35.49 
36.S|^ 

+37.25 
38.10 
38.94 

+39.76 
40.57 
41.36 
42.13 

+42.89 


Semi- 
diameter. 


// 


6  18.35 
6  18.35 
6  18.34 

6  18.32 
6  18.30 
6  18.28 

6  18.25 
6  18.22 
6  18.19 

6  18.15 
6  18.11 
6  18.06 

6  18.00 
6  17.94 
6  17.88 

6  17.81 
6  17.74 
6  17.66 

6  17.57 
6  17.48 
6  17.88 

6  17.28 
6  17.17 
6  17.05 

6  16.93 
6  16.80 
6  16.67 

6  16.53 
6  16.39 
6  16.24 
6  16.09 


16  15.94 


Sidereal 
Time  of 
Semi- 
diameter 
Paaaing 
Meridian. 


71.07 
71.02 
70.97 

70.92 
70.86 
70.80 

70.73 
70.66 
70.59 

70.51 
70.43 
70.35 

70.27 
70.18 
70.09 

69.99 
69.89 
69.79 

69.69 
69.59 
69.48 

69.37 
69.26 
69.15 

69.04 
68.93 
68.82 

68.70 
68.59 
68.47 
68.36 

68.24 


Equation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


m       B 

3  52.78 

4  20.96 

4  48.81 

5  16.27 

5  43.30 

6  9.89 

6  35.99 

7  1.59 
7  26.63 

7  51.11 

8  14.99 

8  38.25 

9  0.86 
9  22.80 
9  44.06 

10  4.63 
10  24.49 

10  43.61 

11  1.99 
11  19.62 
11  36.50 

11  52.61 

12  7.95 
12  22.52 

12  36.32 

12  49.34 

13  1.56 

13  12.98 
13  23.60 
13  33.43 
13  42.46 

13  50.68 


Diff.  fur 
1  Hour. 


a 
1.180 

1.168 

1.153 

1.136 
1.118 
1.098 

1.077 
1.055 
1.032 

1.008 
0.982 
0.956 

0.929 
0.901 
0.872 

0.843 
0.813 
0.782 

0.75J 
0.719 
0.688 

0.656 
0.624 
0.692 

0.560 
0.627 
0.494 

0.461 
0.428 
0.394 
0.360 

0.326 


Nan*— The  mean  time  of  aemidiameter  passing  may  be  fonnd  by  snbtiaoting  0".19  from  the  sidereal  time. 

The  sign  +  prefixed  to  the  hourly  ohange  of  declination  indicates  that  south  deollnaliions  are  decreasing. 


J 


n. 


JANUARY,   1886. 


AT  GBBBNWICH  MEAN  KOOlf. 


i 

I 


Prid. 
Sat. 

SUN. 

1  Mod. 
'Tue«. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 

Tuea. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 


S 

o 


e 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN^S 


Apparent 


n      m       • 

18  48  7.35 
18  52  32.09 

18  56  56.48 

19  1  20.49 
19  5  44.08 
19  10    7.22 

19  14  29.88 
19  18  52.02 
19  23  13.62 

19  27  34.64 
19  31  55.07 
19  36  14.88 

19  40  34.05 
19  44  52.55 
19  49  10.37 

19  53  27.49 

19  57  43.90 

20  1  59.58 

20  6  14.52 
20  10  28.71 
20  14  42.14 

20  18  54.81 
20  23  6.72 
20  27  17.85 

20  31  28.20 
20  35  37.78 
20  39  46.57 

20  43  54.55 
20  48  1.74 
20  52    8.13 

20  56  13.72 

21  0  18.50 


Diff.  for 
1  Hoar. 


ft 
1.037 

1.024 

1.009 

0.992 
0.974 
0.954 

0.933 
0.911 

0.868 

0.864 
0.838 
0.813 

0.785 
0.757 
0.728 

0.699 
0.669 
0.638 

0.607 
0.675 
0.544 

0.512 
0.480 
0.448 

0.416 
0.383 
0.350 

0.317 
0.284 
0.250 
0.216 


10.182 


Apparent 
DeoUnation. 


S.  22  59  25.1 
22  54  6.8 
22  48  21.2 

22  42  8.4 
22  35  28.6 
22  28  22.0 

22  20  48.9 
22  12  49.5 
22     4  23.9 

21  55  32.4 
21  46  15.3 
21  36  33.0 

21  26  25.6 
21  15  53.4 
21     4  56.7 

20  53  35.9 
20  41  51.2 
20  29  43.1 

20  17  11.8 
20  4  17.5 
19  51     0.7 

19  37  21.8 
19  23  21.1 
19    8  58.9 

18  54  15.6 
18  39  11.6 
18  23  47.2 

18  8  2.8 
17  51  58.9 
17  35  35.8 
17  18-54.0 

S.  17     1  53.8 


Dift  for 
1  Hour. 


+12.68 
1.3.83 
14.97 

-1-16.10 
17.22 
18.33 

•f  19.43 
20.52 
21.60 

-1-22.68 
23.74 
24.79 

-1-25.83 
26.85 
27.86 

+28.86 
29.85 
30.82 

+31.78 
32.73 
33.66 

+34.58 
35.48 
36.37 

+37.24 
38.09 
38.93 

+39.75 
40.56 
41.35 
42.12 

+42.88 


Equation  of 

Time, 

to  be 
Sabtraoted 

troBk 
Mean  Time. 


m  8 

3  52.70 

4  20.88 

4  48.72 

5  16.17 

5  43.20 

6  9.78 

6  35.88 

7  1.47 
7  26.51 

7  50.98 

8  14.85 

8  38.11 

9  0.72 
9  22.66 
9  43.92 

0  4.49 

0  24.35 

0  43.47 

1  1.85 
1  19.48 
1  36.36 

1  52.48 

2  7.83 
2  22.40 

2  36.20 

2  49.22 

3  1.45 

3  12.88 

3  23.51 

3  33.35 

3  42.38 

3  50.61 


ma.  for 

1  Hoar.' 


8 

1.180 
1.168 
1.153 

1.136 
1. 118 
1.098 

1.077 
1.055 
1.032 

1.008 
0.982 
0.956 

0.929 
0.901 
0.872 

0.843 
0.813 
0.782 

0.751 
0.719 
0.688 

0.656 
0.624 
0.592 

0.560 
0.527 
0.494 

0.461 
0.428 
0..394 
0.360 

0.326 


NoTB.— iThe  semidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  api>arent  noon. 

The  sign  +  prefixed  to  the  honrly  ohange  of  declination  indicates  that  south  declinations 


Sidereal 

Time, 

or 

Klght  Ascension 

of 

Mean  Sun. 


~S     m       B 

8  44  14.65 
8  48  11.21 
8  52  7.76 

8  56  4.32 

9  0  0.88 
19  3  57.44 

9  7  54.00 
9  11  50.55 
9  15  47.11 

9  19  43.66 
9  23  40.22 
9  27  36.77 

9  31  33.33 
9  35  29.89 
9  39  26.45 

9  43  23.00 
9  47  19.56 
9  51  16.11 

9  55  12.67 
9  59  9.22 
20  3  5.78 

20  7  2.33 
20  10  58.89 
20  14  55.45 

20  18  52.01 
20  22  48.56 
20  26  45.12 

20  30  41.67 
20  34  38.23 
20  38  34.78 
20  42  31.34 

20  46  27.89 


Diff.  for  1  Hour, 
-f  9».8565 
(Table  HL) 


JANUARY,   1886. 


HL 


AT  OBEENWICH  MEAN  NOON. 


I 

I 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


c 


1 

2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN»8 


TBT7B  LONGirnDB. 


o         /         // 

281  4     5.6 

282  5  16.3 

283  6  27.1 

284  7  38.0 

285  8  48.8 

286  9  59.5 

287  11     9.9 

288  12  19.9 

289  13  29.4 

290  14  38.4 

291  15  46.8 

292  16  54.6 

293  18     1.6 

294  19    7.8 

295  20  13.3 

296  21  18.1 

297  22  22.0 

298  23  25.1 

299  24  27.4 

300  25  29.0 

301  26  30.0 

302  27  30.3 

303  28  29.9 

304  29  28.9 

305  30  27.3 

306  31  25.1 

307  32  22.2 

308  33  18.6 

309  34  14.3 

310  35  9.3 

311  36  3.5 

312  36  56.7 


V 


H 


4  8.1 

5  18.6 

6  29.2 


7  40.0 

8  50.7 

10  1.2 

11  11.4 

12  21.2 

13  30.6 

14  39.5 

15  47.8 

16  55.3 

18  2.1 

19  8.2 

20  13.6 

21  18.2 

22  21.9 

23  24.9 

24  27.1 

25  28.6 

26  29.4 

27  29.5 

28  29.0 

29  27.9 

30  26.2 

31  23.8 

32  20.7 

33  17.0 

34  12.6 

35  7.5 

36  1.5 

36  54.6 


DUr.  for 
iHonr. 


52.94 
52.94 
52.94 

52.95 
52.95 
52.94 

52.93 
52.91 
52.89 

52.86 
52.84 
52.81 

52.78 
52.74 
52.71 

52.68 
52.65 
52.61 

52.58 
52.55 
52.52 

52.50 
52.47 
52.44 

52.41 
52.39 
52.36 

52.33 
52.30 
52.27 
52.24 


152.20 


lULTITUDB 


tt 


+  0.09 
0.13 
0.14 

0.12 

+  0.07 

0.00 

-0.09 
0.21 
0.34 

0.47 
0.60 
0.73 

0.84 
0.93 
0.99 

1.02 
1.02 
0.99 

0.93 
0.&5 
0.75 

0.63 
0.50 
0.36 

0.23 

0.11 

-0.01 

+  0.07 

0.13 

0.15 

•  0.14 

+  0.10 


Logarithm 

of  the 

BadlntYeotor 

of  the 

Bwth. 


9.9926792 
9.9926827 
9.9926879 

9.9926948 
9.9927034 
9.9927137 

9.9927257 
9.9927393 
9.9927547 

9.9927719 
9.9927910 
9.9928121 

9.9928354 
9.9928610 
9.9928890 

9.9929195 
9.9929526 
9.9929885 

9.9930270 
9.9930682 
9.9931121 

9.9931587 
9.9932080 
9.9932599 

9.9933142 
9.9933708 
9.9934295 

9.9934902 
9.9935528 
9.9936172 
9.9936832 

9.9937507 


DUL  for 
IHonr. 


+  1.1 
1.8 
2.5 

+  3.2 
3.9 
4.6 

•I-  5.3 
6.0 
6.8 

+  7.6 
8.4 
9.2 

+  10.1 
11.1 
12.1 

•f  13.2 
14.3 
15.5 

•f  16.6 
17.7 
18.8 

+  20.0 
21.2 
22.2 

+  23.1 
24.0 
24.9 

+  25.7 
26.5 
27.2 

27.8 

+  28.4 


KoTB.— The  numbers  in  column  A  ooriespond  to  the  true  equinox  of  the  date;  In  column  A',  to 
the  mean  equinox  of  January  CO. 


Mean  Time 

of 

Sidereal  Noon. 


m 


5  14  53.62 
5  10  67.71 
5    7     1.80 

5  3  5.89 
4  59  9.98 
4  55  14.07 

4  51  18.16 
4  47  22.24 
4  43  26.33 

4  39  30.42 
4  35  34.51 
4  31  38.60 

4  27  42.69 
4  23  46.78 
4  19  50.87 

4  15  54.96 
4  11  59.05 
4    8    3.14 

4  4  7.23 
4  0  11.32 
3  56  15.41 

3  52  19.50 
3  48  23.59 
3  44  27.68 

3  40  31.76 
3  36  35.85 
3  32  39.94 

3  28  44.03 
3  24  48.11 
3  20  52.20 
3  16  56.30 

3  13    0.40 


Diir.  for  1  Hour, 

—  9».8296. 
(Table  n.) 


IV. 


JANUARY,   1886. 


GBBBNWIOH  MEAN  TIME. 


8 

« 


I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 

27 

28 
29 
90 
31 

32 


THE  MOON'S 


8BMIDIAMETBR. 


Noon. 


15  7.3 
15  0.1 
14  54.3 

14  49.8 
14  46.4 
14  44.4 

14  43.8 
14  44.9 
14  47.8 

14  52.9 

15  0.2 
15  10.0 

15  22.2 
15  36.4 

15  52.0 

16  8.0 
16  23.0 
16  35.5 

16  43.8 
16  47.0 
16  44.4 

16  36.7 
16  24.8 
16  10.3 

15  54.9 
15  39.7 
15  25.7 

15  13.6 
15    3.6 

14  55.8 


14  46.2 


Midnight. 


15  3.5 
14  57.1 
14  51.9 

14  47.9 
14  45.3 
14  43.9 

14  44.1 
14  46.1 
14  50.1 

14  56.2 

15  4.8 
15  15.8 

15  29.0 

15  44.0 

16  0.0 

16  15.7 
16  29.7 
16  40.3 

16  46.1 
16  46.4 
16  41.2 

16  31.1 
16  17.8 
16    2.6 

15  47.2 
15  32.5 
15  19.4 

15  8.3 
14  59.4 
14  52.6 


14  50.0      14  47.9 


14  44.9 


HOBIZONTAL  PABAIXAX 


Koon. 

DUr.  for 
IHovr. 

55  22^8 

It 
-1.10 

54  56.6 

0.99 

54  35.3 

0.80 

54  18.5 

-0.60 

54     6.3 

0.41 

53  58.9 

-0.20 

53  56.7 

40.03 

54    0.5 

0..30 

54  11.3 

0.61 

54  29.9 

+0.95 

54  57.0 

1.33 

55  33.0 

1.68 

56  17.6 

+2.02 

57     9.7 

2.30 

58    7.0 

2.44 

59     5.7 

+2.40 

60    0.9 

2.14 

60  46.8 

1.63 

61  17.5 

+0.90 

61  29.1 

+0.05 

61  19.7 

-0.80 

60  51.2 

-1.53 

60    7.6 

2.05 

59  14.5 

2.32 

58  17.6 

-2.37 

57  21.8 

2.25 

56  30.5 

2.01 

55  46.0 

-1.69 

55    9.3 

1.37 

54  40.6 

1.03 

54  19.5 

0.7S 

54    5.4 

-0.45 

Ifidni^t. 


II 


55  9.1 
54  45.3 
54  26.3 

54  11.8 
54  2.0 
53  57.1 

53  57.8 

54  5.0 
54  19.6 

54  42.3 

55  13.9 

55  54.3 

56  42.8 

57  37.9 

58  36.5 

59  34.1 

60  25.4 

61  4.4 

61  25.9 
61  27.0 
61    7.7 

60  30.9 
59  41.8 
58  46.2 

57  49.3 
56  55.4 
56    7.3 

55  26.7 
54  53.9 
54  29.1 
54  11.6 

54    0.7 


DUr.  for 
1  Hour. 


UPPEB  TRA.K8IT. 


Meridian  of 
Greenwich. 


-1.09 
0.89 
0.70 

-0.51 

0.31 

-0.09 

+0.16 
0.45 
0.78 

+1.13 
1.50 
1.86 

+2.17 
2.39 
2.45 

+2.30 
1.91 
1.28 

+0.48 

-0.39 

1.19 

-1.82 
2.21 
2.37 

-2.33 
2.14 
1.86 

-1.53 
1.20 
0.88 
0.59 

-0.33 


h      m 

21  47.3 

22  35.8 

23  24.2 

6 
0  12.1 

0  59.1 

1  44.9 

2  29.6 

3  13.3 

3  56.5 

4  39.9 

5  24.1 

6  10.0 

6  58.4 

7  50.1 

8  45.5 

9  44.5 

10  45.9 

11  48.3 

12  49.7 

13  48.8 

14  45.1 

15  38.6 

16  29.8 

17  19.5 

18  8.3 

18  56.6 

19  44.9 

20  33.2 

21  21.4 

22  9.2 

22  56.3 


DiA  for 
1  Hoor. 


m 
2.02 

2.02 
2.01 


1.98 
1.93 

1.88 
1.84 
1.81 

1.80 
1.82 
1.87 

1.96 
2.08 
2.23 

2.39 
2.52 
2.59 

2.59 
2.52 
2.40 

2.28 

2.18 
2.10 

2.04 
2.02 
2.01 

2.01 
2.00 
1.99 
1.97 

1.93 


AGB. 


ITOOIL 

d~ 

25.9 
26.9 
27.9 

28.9 
0.2 
1.2 

2.2 
3.2 
4.2 

5.2 
6.2 
7.2 

8.2 

9.2 

10.2 

11.2 
12.2 
13.2 

14.2 
15.2 
16.2 

17.2 
18.2 
19.2 

20.2 
21.2 
22.2 

23.2 
24.2 
25.2 
26.2 

27.2 


6 


JANUAKY,   1886. 


GBEEIilWIGH  MEAIT  TIME. 


THE  MOON'S  SIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

]] 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Right  Asoension. 


Diftfor 
1  Minute. 


Deolimttion. 


DiAfor 
1  Minute. 


b  m 
15  49 
15  51 
15  53 
15  55 
15  57 
15  59 


16 
16 
16 
16 


1 
3 
5 

8 


16  10 
16  12 
16  14 
16  16 
16  18 
16  20 
16  22 
16  24 
16  27 
16  29 
16  31 
16  33 
16  35 
16  37 


FRIDAY  1. 


5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 


8 

8 

2.49 

9.1<M8 

S.l 

8.92 

9.1074 

15.38 

9.1080 

21.88 

9.1086 

28.41 

2.1091 

34.97 

9.1097 

41.57 

9.1109 

48.-20 

9.1108 

54.87 

9.1114 

1.57 

9.1119 

8.30 

9.1194 

15.06 

9.1130 

21.86 

9.1136 

28.69 

9.1141 

35.55 

9.1145 

42.43 

9.1149 

49.34 

9.1154 

56.28 

9.1159 

3.25 

9.1163 

10.24 

9.1168 

17.26 

9.1173 

24.31 

9.1177 

31.38 

9.iieo 

38.47 

9.1184 

S.l 

12 

18 
24 
29 
35 
40 
45 
51 
56 
1 
6 
11 
16 
21 
25 
30 
34 
39 
43 
47 
52 
56 
0 
4 


SATURDAY  2. 


16  39 
16  41 
16  43 
16  46 
16  48 
16  50 
16  52 
16  54 
16  56 

16  58 

17  0 


17 
17 
17 
17 


3 
5 
7 

9 


17  11 
17  13 
17  15 
17  17 
17  20 
17  22 
17  24 
17  26 
17  28 
17  30 


45.59 
52.73 
59.89 

7.06 
14.25 
21.46 
28.68 
35.92 
43.17 
50.43 
57.70 

4.98 
12.27 
19.57 
26.87 
34.17 
41.48 
48.79 
56.09 

3.39 
10.69 
17.99 
25.28 
32.56 
39.83 


9.1188 
9.1199 
9.1104 
9.1197 
9.1900 
9.1909 
9.1305 
9.1907 
9.1909 
9.1911 
9.1919 
9.1914 
9.1916 
9.1317 
9.1917 
9.1917 
9.1918 
9.1918 
9.1917 
9.1917 
9.1917 
9.1916 
9.1914 
9.1919 
9.1911 


S.17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
18 
18 
18 
18 
18 
18 
18 

S.18 


8 

11 

15 

19 

22 

26 

29 

32 

35 

39 

42 

44 

47 

50 

53 

55 

58 

0 

2 

5 

7 

9 

11 

13 

15 


45.8 
29.1 

7.8 
41.8 
11.2 
35.8 
55.7 
10.9 
21.3 
26.9 
27.7 
23.7 
14.8 

1.1 
42.5 
19.0 
50.6 
17.3 
39.0 
55.7 

7.5 
14.3 
16.0 
12.7 


4.4 
51.0 
32.5 

9.0 
40.4 

6.6 
27.7 
43.7 
54.5 

0.2 

0.7 
56.0 
46.2 
31.2 
10.9 
45.4 
14.7 
38.8 
57.6 
11.2 
19.5 
22.6 
20.4 
12.9 

0.2 


5.760 
5.683 
5^06 
5.588 
5.450 
5.371 
5.999 
5.913 
5.133 
5.053 
4.973 
4.609 
4.819 
4.731 
4.649 
4.568 
4.486 
4.403 
4.390 
4.938 
4.155 
4.071 
3.987 
3.903 


3.819 
3.734 
3.650 
3J^ 
3.480 
3.394 
3.309 
3.993 
3.138 
3.059 
9.965 
9.879 
9.793 
9.706 
9.618 
9.539 
9.445 
9.357 
9.970 
9.189 

9.oaj 

9.007 
1.919 
1.839 
1.744 


Hour. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Bight  A  aowiBlon. 


DiiLlbr 
1  Minute. 


Deollnaithm 


DiiLibr 
llfinutOk 


SUNDAY  3. 


h  m 
17  30 
17  32 
17  34 
17  37 
17  39 
17  41 
17  43 
17  45 
17  47 
17  49 
17  51 
17  53 
17  56 

17  58 

18  0 


18 
18 
18 
18 


2 
4 
6 

8 


18  10 
18  13 
18  15 
18  17 
18  19 


8 

8 

O          /          tl 

u 

;i9.K^ 

9.1911 

8.18  15    0^ 

1.744 

47.09 

9.1909 

18  16  42^ 

1.656 

54.34 

9.1907 

18  18  18.9 

1.568 

1.57 

9.1904 

18  19  50.3 

1.480 

8.78 

9.1901 

18  21  16.5 

1.399 

15.98 

9.1198 

18  22  37.4 

1.304 

23.16 

9.1195 

18  23  53.0 

1.916 

30.32 

9.1191 

18  25    3^ 

1.197 

37.45 

9.1187 

18  26    8.3 

1J09 

44.56 

9.1189 

18  27    8.0 

0.969 

51.64 

9.1177 

18  28    2.5 

0.864 

58.69 

9.1173 

18  28  51.7 

0.776 

5.72 

9.1168 

18  29  35.6 

0.687 

12.71 

9.1169 

18  30  14.2 

0.599 

19.67 

9.1157 

18  30  47.5 

0.519 

26.59 

9.1151 

18  31  15.6 

'   0.494 

33.48 

9.1145 

18  31  38.4 

0.336 

40.33 

9.1138 

18  31  55.9 

0.948 

47.14 

9.1139 

18  32    8.1 

0.160 

53.91 

9.1194 

18  32  15.1 

-0.079 

0.63 

9.1117 

18  32  16.8 

•KI.0I6 

7.31 

9.1109 

18  32  13.2 

0.103 

13.94 

9.1101 

18  32    4.4 

0.190 

20.52 

9.1083 

S.  18  31  50.4 

o.srn 

MONDAY  4. 


18  21 
18  23 
18  25 
18  27 
18  29 
18  31 
18  34 
18  36 
18  38 
18  40 
18  42 
18  44 
18  46 
18  48 
18  50 
18  52 
18  55 
18  57 
18  59 


19 
19 
19 
19 
19 


1 
3 
5 
7 

9 


19  11 


27.06 

9.1085 

8.1 

33.54 

9.1076 

39.97 

9.1067 

46.34 

9.1067 

52.65 

9.1047 

58.90 

9.1037 

5.10 

9.1097 

11.23 

9.1017 

17.30 

9.1006 

23.30 

9.0994 

29.23 

9.0983 

35.10 

9.0979 

40iK) 

9.0960 

40.62 

9.0948 

52.27 

9.0936 

1 

57.85 

9.0993 

1 

3.35 

9.0910 

1 

8.77 

9.0887 

14.12 

9.0684 

19.38 

9.0870 

24.56 

9.0857 

29.66 

9.0843 

34.67 

9.0888 

39.60 

9.0814 

44.44 

9.0799 

S.l 

8  31  31.1 
8  31  6.6 
8  30  36.9 
8  30  1.9 
8  29  21.8 
8  28  36.5 
8  27  46.0 
8  26  50.3 
8  25  49.5 
8  24  43.5 
8  23  32.4 
8  22  16.1 
8  20  54.7 
8  19  28.2 
8  17  56.6 
8  16  20.0 
8  14  38.3 
8  12  51.6 
8  10  59.8 


8 
8 
8 
8 


9 
7 
4 
2 


3.0 

1.2 

54.4 

42.6 


8  0  25.9 
7  58  4.3 


0J65 
0.459 
0.539 
0.696 
0.719 
0.796 
0.885 
0.971 
1.057 
1.149 
1.998 
1.314 
1.399 
1.484 
1.568 
1.659 
1.737 
1.891 
1.905 
1.988 
9.079 
9.155 
9,237 
9.319 
9.408 


VL 


JANUARY,    1886. 


• 

GBEEIHWIGH  MBAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DEGUNATION. 

Hour. 

BJl^tAMenflSoiL 

Bifllibr 
iMinate. 

Dtff.for 
IMinute. 

Hour. 

Bif;ht  Aaoenoion. 

DiiTfor 
IMinute. 

Difllfor 
iHJniito. 

Tl 

}mDA 

.Y  5. 

TH  UJiSDAT  7. 

h    m      • 

• 

O          /          II 

II 

h    m      A 

n 

O           1          II 

tl 

0 

19  11  44.44 

9.07W 

8.17  58    4.3 

9.409 

0 

20  49  35.46 

1.9039 

8.14  34  48.1 

5.911 

1 

19  13  49.19 

9.0784 

17  55  37.7 

9.484 

1 

20  51  35.04 

1.9991 

14  28  51.5 

5.974 

2 

19  15  53.85 

9.0700 

17  53    6.2 

9.565 

2 

20  53  34.51 

1.9909 

14  22  51.2 

6.036 

3 

19  17  58.42 

9Un53 

17  50  29.9 

9.646 

3 

20  55  33.86 

1.9883 

14  16  47.2 

6.007 

4 

19  20    2.89 

ijcrm 

17  47  48.7 

9.797 

4 

20  57  33.10 

1.9804 

14  10  39.5 

6.158 

5 

19  22    7.27 

9.0793 

17  45    2.6 

9.808 

5 

20  59  32.23 

1.9846 

14    4  28.2 

6.919 

6 

19  24  11.56 

9.0707 

17  42  11.7 

9.888 

6 

21     1  31.25 

1.9897 

13  58  13.2 

6.980 

7 

19  26  15.75 

9.0600 

17  39  16.0 

9.966 

7 

21     3  30.16 

1.9809 

13  51  54.6 

6.339 

8 

19  28  19.84 

9.0674 

17  36  15.5 

3.048 

8 

21     5  28.96 

1.9791 

13  45  32.5 

6.397 

9 

19  30  23.84 

9.0668 

17  33  10.2 

3.197 

9 

21     7  27.65 

1J773 

13  39    6.9 

6.456 

10 

19  32  27.74 

9.0649 

17  30    0.2 

3.907 

10 

21     9  26.24 

1.9756 

13  32  37.8 

6.614 

11 

1 

19  34  31.54 

9.0095 

17  26  45.4 

3.980 

11 

21  11  24.72 

1.9738 

13  26    5.2 

6.579 

!l2 

19  36  35.^4 

9.0608 

17  23  25.9 

3.364 

12 

21  13  23.09 

1.9790 

13  19  29.1 

6.630 

13 

19  38  38.84 

9M01 

17  20    1.7 

3.448 

13 

21   15  21.36 

1.9708 

13  12  49.6 

6.686 

14 

19  40  42.33 

9.0673 

17  16  32.9 

3.519 

14 

21  17  19.52 

1.9685 

13    6    6.8 

6.749 

15 

19  42  45.72 

9.0556 

17  12  59.4 

3.596 

15 

21  19  17.58 

1.9668 

12  59  20.6 

6.797 

16 

19  44  49.00 

9.0538 

17    9  21.3 

3.673 

16 

21  21  15.54 

1.9651 

12  52  31.1 

6.869 

17 

19  46  52.18 

9.0591 

17    5  38.6 

3.749 

17 

21  23  13.39 

1.9633 

12  45  38.3 

6.907 

18 

19  48  55.25 

9.0503 

17     1  51.4 

3.895 

18 

21  25  11.14 

1.9617 

12  38  42.3 

6.961 

19 

19  50  58.21 

9.0485 

16  57  59.6 

3.901 

19 

21  27    8.79 

1.9600 

12  31  43.0 

7.015 

20 

19  53    1.07 

9.0467 

16  54    3J) 

3.977 

20 

21  29    6.34 

1.9664 

12  24  40.5 

7.068 

21 

19  55    3.82 

9.0446 

16  50    2.4 

4.059 

21 

21  31     3.80 

1.9568 

12  17  34.8 

7.191 

22 

19  57    6.45 

9.0430 

16  45  57.0 

4.197 

22 

21  33     1.16 

1.9559 

12  10  26.0 

7.173 

23 

19  59    8.98 

WEJ 

9.04)9 

S.16  41  47.2 
)AY  6. 

4.900 

23 

21  34  58.43 
F 

1.9637 

EIDAl 

8.12    3  14.1 
Z  8. 

7.994 

0 

20    1  11.40 

9.(U94 

8.16  37  33.0 

4.973 

0 

21  36  55.60 

1.9681 

8.11  55  59.1 

7.975 

1 

20    3  13.71 

9.0376 

\6  33  14.4 

4.347 

1 

21  38  52.68 

1.9506 

11  48  41.1 

7.396 

2 

20    5  15.91 

9.0957 

16  28  51.4 

4.490 

2 

21  40  49.67 

1.9490 

11  41  20.1 

7.375 

3 

20    7  17.98 

9.0338 

16  24  24.0 

4.499 

3 

21  42  46.56 

1.9474 

11  33  56.1 

7.495 

4 

20    9  19.96 

9.0319 

16  19  52.3 

4.564 

4 

21  44  43.36 

1.9460 

11  26  29.1 

7.476 

5 

20  11  21.82 

9.0301 

16  15  16.3 

4.636 

5 

21  46  40.08 

1.9446 

11  18  59.1 

7.594 

6 

20  13  23.57 

9.0988 

16  10  35.9 

4.708 

6 

21  48  36.71 

1.9438 

11  11  26.2 

7.571 

7 

20  15  25J20 

9.0909 

16    5  51.3 

4.778 

7 

21  50  33.26 

1.9417 

1 1     3  50.5 

7.618 

8 

20  17  20.72 

9.0943 

16    1     2.5 

4.848 

8 

21  52  29.72 

1.9403 

10  56  12.0 

7.665 

9 

20  19  28.12 

9.0994 

15  56    9.5 

4.918 

9 

21  54  26.10 

1.9380 

10  48  30.7 

7.719 

10 

20  21  29.41 

9.0906 

15  51  12.3 

4.987 

10 

21  56  22.40 

1.9377 

10  40  46.6 

7.768 

11 

20  23  30.59 

9.0187 

15  46  11.0 

5.057 

11 

21  58  18.62 

1.9363 

10  32  59.8 

7.803 

12 

20  25  31.  &5 

9.0167 

15  41     5.5 

5.196 

12 

22    0  14.76 

1.9351 

10  25  10.2 

7.848 

13 

20  27  32.59 

9.0146 

15  35  55.9 

5.103 

13 

22    2  10.83 

1.9338 

10  17  18.0 

7.803 

14 

20  29  33.42 

9.0199 

15  30  42.3 

5.361 

14 

22    4    6.82 

1.9896 

10    9  23.1 

7.937 

15 

20  31  34.14 

9.0110 

15  25  24.6 

5.398 

15 

22    6    2,74 

1.9314 

10    1  25.6 

7.980 

16 

20  33  34.74 

9.0001 

15  20    2.9 

5.395 

16 

22    7  58.59 

1.9309 

9  53  25.5 

8.093 

17 

20  35  35.23 

9.0079 

15  14  37.2 

5.461 

17 

22    9  54.37 

1.9991 

9  45  22.8 

80)66 

18 

20  37  35.61 

9.0053 

15    9    7.6 

5..'»7 

18 

22  11  50.08 

1.9979 

9  37  17.6 

8.107 

19 

20  39  35.87 

9.0034 

15    3  34.0 

5.599 

19 

22  13  45.72 

1.9968 

9  29    9.9 

8.148 

20 

20  41  36.02 

9.0015 

14  57  56.5 

5.657 

20 

22  15  41.30 

1.9S58 

9  20  59.8 

8.180 

21 

20  43  36.05 

1.9996 

14  52  15.1 

6.799 

21 

22  17  36.82 

1.9948 

9  12  47.2 

8.930 

22 

20  45  35.97 

IJW77 

14  46  29.9 

5.786 

22 

22  19  32.28 

1.9938 

9    4  32.2 

8.970 

23 

20  47.35.77 

1.9958 

14  40  40.9 

5.848 

23 

22  21  27.68 

1.9999 

8  56  14.8 

8.300 

24 

20  49  35.46 

1.9939 

8. 14  34  48.1 

5.911 

24 

22  23  23.03 

1.9990 

8.  8  47  55.1 

8.348 

8 


JANUARY,    1886. 


VIL 


aiUBENWIOH  MEAN  TIMB. 

TH£  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bi|{htAMeiial<m. 

DiAfoT 
1  Minute. 

DULfor 
IMinnte. 

Hour. 

Sight  Aaoeadoii. 

DUKIbr 
IMiimte. 

DiwHlwtfcw 

Difllfor 
IMInnte. 

SA' 

rUEDj 

LY  9. 

MONDAY  11. 

h    m     8 

8 

Oft* 

II 

h     m      8 

8 

Of// 

// 

0 

22  23  23.03 

1.9990 

8.  8  47  55.1 

8.348 

0 

23  55  17.77 

I.9M0 

S.  1  32  15.4 

9MO 

1 

22  25  18.32 

].99U 

8  39  33.1 

8.386 

1 

23  57  13.24 

10)959 

1  22  38.8 

0.616 

2 

22  27  13.56 

1JN09 

8  31    8.8 

8.494 

2 

^i  .59    8.79 

1.9964 

1  13    1.5 

0.680 

3 

22  29    8.75 

iJ9l9i 

8  22  42.2 

8.461 

3 

0    1    4.41 

1.9876 

1    3  23.4 

OOMl 

4 

22  31     3.89 

1.0187 

8  14  13.4 

8.498 

4 

0    3    0.10 

101988 

0  53  44.6 

9.659 

5 

22  32  58.99 

lJ9n9 

8    5  42.4 

8JS35 

5 

0    4  55.87 

10)309 

0  44    5.1 

90»3 

6 

22  34  54.04 

1.9179 

7  57    9.2 

8.571 

6 

0    6  51.73 

1.9317 

0  34  25.0 

0.673 

7 

22  36  49.05 

\J919S 

7  48  33.9 

8.606 

7 

0    8  47.67 

1.9331 

0  24  44.3 

0.663 

8 

22  38  44.02 

1.0158 

7  39  56.5 

8.640 

8 

0  10  4a70 

1.9346 

0  15    3.0 

ojoa 

9 

22  40  38.95 

1.9159 

7  31  17.1 

8.674 

9 

0  12  39.82 

1.9369 

S.  0    5  21.2 

0.701 

10 

22  42  33.85 

1.9147 

7  22  35.6 

8.708 

10 

0  14  36.04 

10)377 

N.  0    4  21.1 

0.708 

11 

22  44  28.71 

1.9141. 

7  13  52.1 

8.749 

11 

0  16  32.35 

1.9303 

0  14    3.8 

0.716 

13 

22  46  23.54 

1.9136 

7  5  as 

8.T74 

12 

0  18  28.76 

1.9411 

0  23  47.0 

0.793 

13 

22  48  18.34 

1.9139 

6  56  19.2 

8.806 

13 

0  20  25.28 

1.9499 

0  33  30.6 

0.790  1 

14 

22  50  13.12 

1.9198 

6  47  29.9 

8.838 

14 

0  22  21.91 

1.9447 

0  43  14.5 

0.734 

15 

22  52    7.88 

1.9195 

6  38  38.6 

8.870 

15 

0  24  18.64 

10)465 

0  52  58.7 

0.730 

16 

22  54    2.62 

10)191 

6  29  45.5 

8.900 

16 

0  26  15.49 

10)485 

1    2  43.2 

0.744 

17 

22  55  .57.33 

1.9117 

6  20  .50.6 

8.930 

17 

0  28  12.46 

1.0605 

1  12  28.0 

0.748 

18 

22  57  52.02 

1.9114 

6  11  .53.9 

8.959 

18 

0  30    9.55 

10)695 

1  22  13.0 

0.751 

19 

22  59  46.70 

1.9119 

6    2  55.5 

8.988 

19 

0  32    6.76 

10)546 

1  31  58.1 

0.7A4 

ao 

23    1  41.37 

1.9111 

5  53  55.3 

9.017 

20 

0  34    4.10 

1.0567 

1  41  43.4 

0.756 

21 

23    3  36.aS 

1.9109 

5  44  53.4 

9.046 

21 

0  36    1.57 

10)580 

1  51  28.8 

0.757 

22 

23    5  30.68 

10)108 

5  35  49.8 

9.073 

22 

0  37  59.17 

1.0611 

2    1  14.2 

0.7S7 

23 

23    7  25.33 
SI 

1.9108 

INDAl 

S.  5  26  44.6 
I  10. 

9.100 

23 

0  39  56.90 
TU 

1.0633 

ESDA 

N.  2  10  59.6 
r  12. 

0.757 

0 

23    9  19.98 

1.9108 

S.  5  17  37.8 

9.197 

0 

0  41  54.77 

1.0657 

N.  2  20  45.1 

0.767 

1 

23  11  14.63 

1.9108 

5    8  29.4 

9.159 

1 

0  43  52.79 

1.0669 

2  30  30.5 

0.766 

2 

23  13    9.28 

1.9108 

4  59  19.5 

9.177 

2 

0  45  50.95 

1.0706 

2  40  15.8 

0.7S4 

3 

23  15    3.93 

1.9109 

4  50    8.1 

9.909 

3 

0  47  49.26 

1.0739 

2  50    1.0 

0.759 

4 

23  16  58.59 

1.9111 

4  40  55.2 

9.997 

4 

0  49  47.73 

1.0757 

2  59  4&0 

0.748 

5 

23  18  53.26 

1.9113 

4  31  40.9 

9.951 

5 

0  51  46.35 

1.0783 

3    9  30.8 

0.744 

6 

23  20  47.95 

1.9118 

4  22  25.1 

9Ji75 

6 

0  .53  45.13 

1.0810 

3  19  1.5.3 

0.730 

7 

23  22  42.65 

1.9118 

4  13    7.9 

9.997 

7 

0  55  44.07 

1.9638 

3  28  59.5 

0.734 

8 

23  24  37..37 

1.91S9 

4    3  49.4 

9.319 

8 

0  57  4ai8 

1.0866 

3  38  43.4 

0.790 

9 

23  26  32.12 

1.9197 

3  54  29.6 

9.341 

9 

0  59  42.46 

10)804 

3  48  27.0 

0.799 

10 

23  28  26.89 

1.9131 

3  45    8.5 

9.369 

10 

1     1  41.91 

1.0099 

3  58  10.1 

0.715 

11 

23  30  21.69 

1.9135 

3  35  46.1 

9..383 

11 

1     3  41.53 

1J0S9 

4    7  52.8 

0.707 

12 

23  32  16.51 

1.9140 

3  26  22.5 

0.403 

12 

1     5  41.33 

1.0089 

4  17  35.0 

0.606 

13 

23  34  11.37 

1.9146 

3  16  57.7 

9.493 

13 

1    7  41.31 

9.0019 

4  27  16.6 

00»0 

14 

23  36    6.26 

1.919Q 

3    7  31.7 

9.449 

14 

1    9  41.48 

9.0044 

4  36  .57.7 

0.680 

15 

23  38    1.19 

1.9159 

2  58    4.6 

9.461 

15 

1   11  41.84 

9.0076 

4  46  38.2 

0.660 

16 

23  39  56.16 

1.9166 

2  48  36.4 

9.478 

16 

1  13  42.39 

90)108 

4  56  18.0 

0.657 

17 

23  41  51.18 

1.9173 

2  39    7.2 

9.496 

17 

1   15  43.14 

9.0141 

5    5  57.0 

0.644 

18 

23  43  46.24 

1.9181 

2  29  36.9 

9.513 

18 

1  17  44.08 

9.0173 

5  15  35.3 

0.631 

19 

23  45  41.35 

1.9190 

2  20    5.6 

9.599 

19 

1  19  45.22 

9.0907 

5  25  12.8 

0.617 

20 

23  47  36.52 

1.9199 

2  10  33.4 

9.545 

20 

1  21  46.57 

9.0949 

5  34  49.4 

0.609 

21 

23  49  31.74 

1.9908 

2    1    0.2 

9.561 

21 

1  23  48.13 

9.0977 

5  44  2.5.2 

0.588 

22 

23  51  27.02 

1.9918 

1  51  26.1 

9.575 

22 

1  25  49.89 

9.0319 

5  54    0.0 

0.573 

23 

23  53  22.36 

1.9999 

1  41  51.2 

9.589 

23 

1  27  51.87 

9.0348 

6    3^.9 

0.557 

24 

23  55  17.77 

1.9940 

S.   1  32  15.4 

9.603 

24 

1  29  54.07 

9.0385 

N.  6  13    6.8 

0.530 

vnt 
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aBBBNWIOH  MBAK  TDfB. 

* 

■ 

THE  M OOmS  RIQHT  ASCENHTON  AKD  DECLINATIOll. 

pBOWa 

. — 

DttLftr 
IMlBiito. 

T)««liinttn« 

DULtor 
tlOniite. 

Sow. 

BluhtAMMirioo. 

DHL  for 
HOmite. 

DMliiMtkm. 

Dl£te 
imBBte. 

WEI 

mmL 

►AY  13. 

FBIDAT  15. 

h    m     ■ 

■ 

O         '         f# 

it 

h    m     8 

• 

N.l^  14  25.7 

ft 

0 

1  29  54.07 

SUMS 

N.  6  13    6.8 

0.530 

0 

3  12  53.66 

9JM04 

7348 

1 

1  31  56.49 

%»m 

6  22  38.6 

0J81 

1 

3  15    9.99 

9.9751 

13  22    2.7 

7364 

9 

1  33  59.13 

%JMIS9 

6  32    9.3 

0JW9 

2 

3  17  2a67 

941800 

13  29  35.8 

7318 

8 

1  36    2.00 

UJMK 

6  41  38.8 

9.489 

3 

3  19  4a70 

941867 

13  37    4i) 

7.451 

4 

1  38    5.10 

sjMas 

6  51    7.1 

0.461 

4 

3  22    1.07 

9.9084 

13  44  29.9 

7383 

5 

1  40    a43 

9j»n 

7    0  34.1 

0.430 

5 

3  24  18.79 

9.9989 

13  51  50.9 

7315 

6 

1  42  12.00 

«.oei5 

7    9  59.8 

0.417 

6 

3  26  36.85 

9J030 

13  59    7.7 

74M4 

7 

1  44  15.81 

S.0666 

7  19  24.1 

0.304 

7 

3  28  55.26 

93)07 

14    6  20.2 

7.173 

8 

1  46  19.86 

9JW06 

7  28  47.1 

0371 

8 

3  31  14.02 

9.3155 

14  13  28.5 

7.109 

9 

1  48  24.16 

SL0737 

7  38    8.6 

0.346 

9 

3  33  33.12 

9.3913 

14  20  32.4 

7.098 

10 

1  50  26.71 

9.0779 

7  47  28.6 

0J90 

10 

3  35  52.58 

9J879 

14  27  31.9 

6363 

11 

1  52  33iil 

%JMUl 

7  56  47.0 

0.993 

11 

3  38  12.39 

9.3331 

14  34  26.8 

6377 

13 

1  54  38.56 

9.0669 

8    6    3.8 

0J66 

12 

3  40  32.55 

9.3380 

14  41  17.1 

6300 

18 

1  56  43.87 

941007 

8  15  18.9 

0.938 

13 

3  42  53.06 

9.3447 

14  48    2.8 

6.7B9 

14 

1  58  49.44 

941061 

8  24  32.3 

0.900 

14 

3  45  13.92 

9.3506 

14  54  4a7 

6349 

15 

2    0  55.28 

94M6 

8  33  44.0 

0.180 

15 

3  47  35.13 

9.3565 

15    1  19.8 

6369 

16 

2    3    1.38 

9.1040 

8  42  53.9 

0.140 

16 

3  49  56.70 

93694 

15    7  51.1 

6.480 

17 

2    5    7.76 

9.1066 

8  52    1.9 

0.117 

17 

3  52  18.62 

93689 

15  14  17.4 

6307 

18 

2    7  14.41 

9.1139 

9    1    7.9 

04»4 

18 

3  54  40.89 

93741 

15  20  38.7 

6319 

19 

2    9  21.34 

9.II77 

9  10  12.0 

04)51 

19 

3  57 .  3.51 

93700 

15  26  54.9 

6J897 

20 

2  11  28.54 

9.1999 

9  19  14.0 

0.016 

20 

3  59  26.4e 

93867 

15  33    6.0 

6.141 

21 

2  13  36.02 

9.1971 

9  28  13.9 

8.061 

21 

4    1  49.79 

93015 

15  39  11.8 

6353 

23 

2  15  43.79 

9.1316 

9  37  11.7 

84M5 

22 

4    4  13.46 

93874 

15  45  12.3 

5364 

23 

2  17  51.84 
THT 

9.1966 

TBSDi 

N.  9  46    7.3 
LT  14. 

6J07 

23 

4    6  37.48 
SAG 

9.4038 

N.15  51    7.5 
iT  16. 

5374 

0 

2  20    0.18 

9.1416 

N.  9  55    0.6 

8.800 

0 

4    9    1.84 

9.4080 

N.15  56  57.2 

5.783 

1 

2  22    8.83 

9.1464 

10    3  51.6 

8.830 

1 

4  11  26.55 

9.4147 

16    2  41.4 

5.601 

2 

2  24  17.75 

9.1513 

10  12  40.2 

8.790 

2 

4  13  51.60 

9.4904 

16    8  20.1 

5308 

3 

226  26.98 

9.1563 

10  21  26.4 

8.740 

3 

4  16  17.00 

9.4969 

16  13  53.1 

5303 

4 

2  28  36.5] 

9.1613 

10  30  10.1 

8.707 

4 

4  18  42.74 

9.4319 

16  19  20.4 

5.407 

5 

2  30  46.34 

9.1664 

10  38  51^2 

8.663 

5 

4  21    8.82 

9.4376 

16  24  41.9 

5300 

6 

2  32  56.48 

9.1715 

10  47  29.7 

8.619 

6 

4  23  35.25 

9.4439 

16  29  57.5 

5.911 

7 

2  35    6.92 

9.1766 

10  56    5.5 

8.574 

7 

4  26    2.01 

9.4488 

16  35    7.2 

5.119 

8 

2  37  17.67 

9.1818 

11    4  38.6 

8.596 

8 

4  28  29.11 

9.4544 

16  40  10.9 

5.019 

9 

2  39  28.74 

9.1871 

11  13    8.9 

8.480 

9 

4  30  56.54 

9.4600 

16  45    8.6 

4310 

10 

2  41  40.12 

9.1983 

11  21  36.4 

8.434 

10 

4  33  24.31 

9.4655 

16  50    0.1 

4.807 

11 

2  43  51.82 

9.ion 

11  30    1.0 

11 

4  35  52.40 

9.4700 

16  54  45.4 

4.703 

12 

2  46    3.84 

9.90g0 

11  38  22.6 

8.334 

12 

4  38  20.82 

9.4763 

16  59  24.4 

4308 

13 

2  48  16.18 

9.9063 

11  46  41.1 

8.983 

13 

4  40  49.56 

9.4818 

17    3  57.1 

4.400 

14 

2  50  26.84 

9.9137 

11  54  56.5 

8.931 

14 

4  43  18.63 

9.4879 

17    8  23.4 

4384 

15 

2  52  41.83 

9.9109 

12    3    8.8 

8.178 

15 

4  45  48.02 

9.4094 

17  12  43.2 

4.976 

16 

2  54  55.14 

9.9046 

12  11  17.8 

8.193 

16 

4  48  17.72 

9.4077 

17  16  56.5 

4.167 

17 

2  57    8.78 

9J309 

12  19  23.5 

8.068 

17 

4  50  47.74 

94M)90 

17  21    SSi 

4366 

18 

2  59  22.76 

9.9357 

12  27  25.9 

8.019 

18 

4  53  18.07 

93060 

17  25    3i2 

3344 

19 

3    1  37.07 

94KI9 

12  35  24.9 

7.953 

19 

4  55  48.70 

93181 

17  28  56.5 

3.639 

20 

3    3  51.71 

9.9468 

12  43  20.3 

7.883 

20 

4  58  19.64 

93189 

17  32  43.0 

3.718 

21 

3    6    6.69 

9.9695 

12  51  12.1 

7.833 

21 

5    0  50.88 

93838 

17  36  22.7 

3304 

22 

3    8  22.01 

9JS589 

12  59    0.3 

7.773 

22 

5    3  22.42 

93981 

17  39  55.5 

3.486 

23 

3  10  37.67 

9J9638 

13    6  44.9 

7.719 

23 

5    5  54.25 

93399 

17  43  21.3 

3371 

24 

3  12  53.66 

94!804 

N.13  14  25.7 

7.648 

24 

5    8  2a37 

93377 

N.17  46  40.0 

3393 
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IX. 


GBEBNWICH  MEAK  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Hight  AaoenaioiL 

Dlff.for 
IMInnte. 

Declination. 

Dlff.for 
iMinate. 

Hour. 

Bight  Aaoension. 

Diff.lbr 
iHinatd. 

DifEllior 
iHtanta 

SI 

INDAl 

I   17. 

TUESDAY  19. 

h    m      8 

8 

O           1         It 

» 

h    m      8 

8 

O          *         tl 

// 

0 

5    8  26^)7 

S.5377 

N.17  46  40.0 

3.953 

0 

7  14    5.32 

9.6574 

N.17  53  40.8 

3.113 

1 

5  10  58.78 

S.S48& 

17  49  51.7 

3.135 

1 

7  16  44.76 

9.6579 

17  50  29.9 

3.948 

2 

5  13  31.47 

9.5ITI 

17  52  56.2 

3.015 

2 

7  19  24.19 

9.6568 

17  47  10.9 

3.385 

3 

5  16    4.43 

S.S517 

17  55  53.5 

9.805 

3 

7  22    3.59 

9.6564 

17  43  43.7 

3Jfil 

4 

5  18  37.67 

SU>SA9 

17  58  43.6 

9.773 

4 

7  24  42.96 

9.6558 

17  40    8.4 

3.656 

5 

5  21  11.17 

,     9J806 

18    1  26.3 

9.660 

5 

7  27  22.29 

9.6559 

17  36  25.0 

3.791 

6 

5  23  44.93 

9.5648 

18    4     1.6 

9.597 

6 

7  30     1.58 

9.6544 

17  32  33.5 

3.995 

7 

5  26  18.95 

9.5681 

18    6  29.5 

9.403 

7 

7  32  40.82 

9.6535 

17  28  34.0 

4.008 

8 

5  28  53.23 

S.5734 

18    8  50.0 

9.979 

8 

7  35  20.00 

9.6594 

17  24  26.5 

4.191 

9 

5  31  27.76 

9.5775 

18  IJ     3.0 

9.154 

9 

7  37  59.11 

9.6519 

17  20  11.1 

4.393 

10 

5  34    2.53 

9J>ei5 

18  J3    8.5 

9U»7 

10 

7  40  38.15 

9.6500 

17  15  47.8 

4.454 

11 

5  36  37.54 

9.'>A54 

18  15    6.3 

1.899 

11 

7  43  17.11 

9.6487 

17  11  16.6 

4.586 

12 

5  39  12.78 

9.5893 

18  16  56.4 

1.771 

12 

7  45  55.99 

9.6479 

17    6  37.5 

4.717 

13 

5  41  48.25 

9J>831 

18  18  38.8 

1.649 

13 

7  48  34.78 

9.6457 

17    1  50.6 

4.846 

14 

5  44  23.95 

9.5967 

18  20  13.5 

1.513 

14 

7  51  13.47 

9.6440 

16  56  56.0 

4.974 

15 

5  46  59.86 

94KX19 

18  21  40.4 

J. 383 

15 

7  53  52.06 

9.6499 

16  51  53.7 

5.108 

16 

5  49  35.98 

9.6037 

18  22  59.5 

1.959 

16 

7  56  30.54 

9.6404 

16  46  43.8 

6.999 

17 

5  52  12.31 

9.6071 

18  24  10.7 

1.191 

17 

7  .59    8.91 

9.6384 

\Q  41  26.2 

5.356 

18 

5  54  48.83 

'     9.6J04 

18  25  14.0 

0.989 

18 

8     1  47.15 

9.6363 

16  36    1.1 

5.481 

19 

5  57  25.55 

9.6136 

18  26    9.3 

0.856 

19 

8    4  25.26 

9.6341 

16  30  28.5 

5;606 

20 

6    0    2.46 

9.6166 

18^26  56.7 

0.793 

20 

8    7    3.24 

9.6318 

16  24  48.4 

5.730 

21 

6    2  39.54 

9.6195 

18  27  36.1 

0.588 

21 

8    9  41.09 

9.6397 

16  19    0.9 

5.899 

22 

6    5  16.80 

9.6994 

18  28    7.4 

0.455 

22 

8  12  18.80 

9.6973 

16  13    6.1 

5.973 

23 

6    7  54.23 
MC 

9.6959 

)NDA1 

N.18  28  30.7 
f  18. 

0J91 

23 

8  14  56.36 
WEI 

9.6947 

)NESD 

N.16    7    4,1 
AY  20. 

6U>93 

0 

6  10  31.83 

9.6979 

N.18  28  45.9 

0.185 

0 

8  17  33.76 

9.6990 

N.16    0  54.9 

6.913 

1 

6  13    9.58 

9.6304 

18  28  52.9 

+  0.049 

1 

8  20  11.00 

9.6193 

15  54  38.5 

6.339 

2 

6  15  47.48 

9.6399 

18  28  51.8 

-0.086 

2 

8  22  48.08 

9.6165 

15  48  15.0 

6.450 

3 

6  18  25.53 

9.6359 

18  28  42.6 

0iI99 

3 

8  25  24.98 

9.6135 

15  41  44.5 

6.566 

4 

6  21    3.71 

9.6374 

18  28  25.2 

0.359 

4 

8  28     1.70 

9.6106 

15  35    7.1 

6.681 

5 

6  23  42.02 

9.6395 

18  27  59.5 

0.496 

5 

8  30  38.25 

9.6076 

15  28  22.8 

6.795 

6 

6  26  20.45 

9.6415 

18  27  25.6 

0.633 

6 

8  33  14.62 

9«6046 

15  21  31.7 

6.908 

7 

6  28  59.00 

9.6434 

18  26  43.5 

0.771 

7 

8  35  50.80 

9.6013 

15  14  33.8 

7.090 

8 

6  31  37.66 

9.6459 

18  25  53.1 

0.908 

8 

8  dS  26.78 

9.5980 

15    7  29.3 

7.130 

9 

6  34  16.42 

9.6468 

18  24  54.4 

1.047 

9 

8  41     2.56 

9.5947 

15    0  18.2 

7.940 

10 

6  36  55.28 

9.6483 

18  23  47.5 

1.184 

10 

8  43  38.14 

9.5913 

14  53    0.5 

7.348 

11 

6  39  34.22 

9.6497 

18  22  32.3 

1.399 

11 

8  46  13.51 

9.5878 

14  45  36.4 

7.454 

12 

6  42  13.24 

9.65J0 

18  21     8.8 

1.461 

12 

8  48  48.68 

9.5843 

14  38    6.0 

7.559 

13 

6  44  52.34 

9.6589 

18  19  37.0 

J.509 

13 

8  51  23.63 

9.5807 

14  30  29.3 

7.663 

14 

6  47  31.50 

9.6639 

18  17  56.9 

1.737 

14 

8  53  58.36 

9.5770 

14  22  46.4 

7.767 

15 

6  50  10.72 

9.6549 

18  16    8.5 

1.876 

15 

8  56  32.87 

9.5739 

14  14  57.3 

7.868 

16 

6  52  50.00 

9.6651 

18  14  11.8 

9.014 

16 

8  59    7.15 

9.5694 

14    7    2.2 

7.968 

17 

6  55  29.33 

9.6558 

18  12    6.8 

9.159 

17 

9     1  41.20 

9.5656 

13  59    1.1 

8.067 

18 

6  58    8.70 

9.6664 

18    9  53.6 

9.989 

18 

9   4  \bm 

9.5618 

13  50  54.2 

8.163 

19 

7    0  48.10 

9.6568 

18    7  32.1 

9.497 

19 

9    6  48.62 

9.5678 

13  42  41.5 

8.959 

20 

7    3  27.52 

9.6579 

18    5    2.3 

9.565 

20 

9    9  21.97 

9.5.'>38 

13  34  23.1 

8.354 

21 

7    6    6.96 

9.6574 

18    2  24.3 

9.709 

21 

9  11  55,08 

9.5496 

13  25  59.0 

8.447 

22 

7    8  46.41 

9.6576 

17  59  38.0 

9.840 

22 

9  14  27.95 

9.5458 

13  17  29.4 

8.539 

23 

7  11  25.87 

9.6576 

17  56  43.5 

9.9T7 

23 

9  17    0.57 

9.5417 

13    8  54.3 

8.699 

24 

7  14    5.:32 

9.6574 

N.17  53  40.8 

3.113 

24 

9  19  32.95 

9.5375 

N.13    0  13.9 

8.718 

X. 
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GBBEIJWIOH  MEAK  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Boor. 

sight  Aaoenalon. 

DUTfor 
IHinate. 

Dlitfor 
llCinato. 

Hour. 

IUghtAjM«n8lon. 

Diff.ibr 
1  Minute. 

DeoiiiuktlaB. 

DifEllbr 
llOnnto. 

* 

THl 

UHSDl 

LV  21. 

SATURDAY  28. 

b     m      8 

8 

Ota 

n 

b    m     8 

8 

N.  1  48  42.4 

1/ 

0 

9  19  32^5 

8.S375 

N.13    0  13.9 

8.718 

0 

11  16  13.40 

9.3951 

11.180 

J 

9  22    5.07 

9.5339 

12  51  28.2 

8.806 

1 

11  18  32.78 

9.3910 

4  37  31.1 

11.195 

2 

9  24  36i^ 

9.5890 

12  42  37.3 

8.800 

2 

11  20  51.92 

9.3170 

4  26  19.0 

11.907 

3 

9  27    8  JS5 

9.5948 

12  33  41.4 

8Jr73 

3 

11  23  10.82 

9.3130 

4  15    6.2 

11.919 

4 

9  29  39.91 

9J905 

12  24  40.5 

9.066 

4 

11  25  29.48 

9.3000 

4    3  52.7 

llJDl 

5 

9  32  11.01 

9.5161 

12  15  34.6 

9.138 

5 

1 1  27  47.90 

9.3060 

.  3  52  38.5 

11.941 

6 

9  34  41.84 

9.5117 

12    6  23.9 

0.918 

6 

11  30    6.08 

9.3011 

3  41  23.8 

11.949 

7 

9  37  12.41 

9.5073 

11  57    8.5 

9J296 

7 

11  32  24.03 

9il979 

3  30    8.7 

11.956 

8 

9  39  42.72 

9.5099 

11  47  48.4 

9.379 

8 

11  34  41.75 

9il934 

3  18  53.1 

11.969 

9 

9  42  12.76 

9.4964 

11  38  23.8 

9.447 

9 

11  36  59.24 

9.9806 

3    7  37.2 

11.967 

10 

9  44  42.53 

9.4940 

11  28  54.7 

9.501 

10 

11  39  16.50 

9.9868 

2  56  21.0 

11.971 

11 

9  47  12.04 

9.4806 

11  19  21.3 

9.503 

11 

11  41  33.54 

9.9899 

2  45    4.7 

11.979 

12 

9  49  41.28 

9.4851 

11    9  43.6 

9UW3 

12 

1 1  43  50.36 

9.9785 

2  33  48.3 

11.973 

13 

9  52  10.25 

9.4806 

11    0    1.7 

9.739 

13 

11  46    6.96 

9.9748 

2  22  31.9 

11.979 

14 

9  54  38.95 

9.4760 

10  50  r5.7 

9.799 

14 

11  48  23.34 

9^2719 

2  11  15.6 

ujni 

15 

9  57    7.37 

9.4714 

10  40  25.8 

9.864 

15 

11  50  39.51 

9.9677 

1  59  59.4 

11.968 

16 

9  59  35.52 

9.4669 

10  30  32.0 

9.999 

16 

11  52  55.46 

9.9641 

1  48  43.4 

11.964 

17 

10    2    3.40 

9.4693 

10  20  34.3 

9.909 

17 

11  55  11.20 

9.9607 

1  37  27.7 

11.958 

18 

10    4  31.00 

9.4578 

10  10  32.9 

10.053 

18 

11  57  26.74 

9.9579 

1  26  12.4 

11.959 

19 

10    6  58.33 

9.4533 

10    0  27.9 

10.119 

19 

11  59  42.07 

9.9538 

1  14  57.5 

11J944 

20 

10    9  25.39 

9.4jl87 

9  50  19.4 

10.170 

20 

12    1  57.20 

94)505 

1     3  43.1 

11.936 

21 

10  11  52.17 

9.4440 

9  40    7.5 

10.997 

21 

12    4  12.13 

9.9479 

0  52  29.2 

iijm 

22 

10  14  18.67 

9.4394 

9  29  52.2 

10.989 

22 

12    6  26.86 

9.9438 

0  41  15.9 

11.915 

23 

10  16  44.90 
P] 

9.4349 

RIDAl 

N.  9  19  33.7 

:  22. 

10^06 

23 

12    8  41.39 
81 

N.  0  30    3.4 
I  24. 

11.908 

0 

10  19  10.86 

9.4303 

N.  9    9  12.0 

10.387 

0 

12  10  55.73 

9J074 

N.  0  18  51.7 

11.180 

1 

10  21  36.54 

9.4957 

8  58  47.2 

10.437 

1 

12  13    9.88 

9J2349 

N.  0    7  40.8 

11.175 

2 

10  24     1.95 

9.4919 

8  48  19.5 

10.485 

2 

12  15  23.84 

9.9319 

S.  0    3  29.3 

11.160 

3 

10  26  27.09 

9.4167 

8  37  49.0 

10.539 

3 

12  17  37.62 

9.9989 

0  14  38.4 

11.143 

4 

10  28  51.96 

9.4199 

8  27  15.7 

iojyi6 

4 

12  19  51.22 

9.9959 

0  25  46.5 

11.196 

5 

10  31  16.55 

9.4076 

8  16  39.6 

10.693 

5 

12  22    4.64 

9999S^ 

0  36  53.5 

11.107 

6 

10  33  40.87 

9.4031 

8    6    0.9 

10.666 

6 

12  24  17.88 

9.9199 

0  47  59.3 

11.087 

7 

10  36    4.92 

9.3986 

7  55  19.7 

10.707 

7 

12  26  30.94 

9.9163 

0  59    3.9 

11.067 

8 

10  38  28.70 

9.3941 

7  44  36.1 

,     10.746 

8 

12  28  43.84 

9.9136 

1  10    7.3 

UJMD 

9 

10  40  52.21 

9.3806 

7  33  50.2 

10.783 

9 

12  30  56.57 

9.9108 

1  21    9.3 

11.099 

10 

10  43  15.45 

9.3859 

7  23    2.1 

10.890 

10 

12  33    9.13 

9.9080 

1  32    9.9 

10.998 

11 

10  45  38.43 

9.3807 

7  12  11.8 

10.856 

11 

12  35  21.53 

9.9059 

1  43    9.1 

10.974 

12 

10  48     1.14 

9.3769 

7     1   19.4 

10.889 

12 

12  37  33.76 

9.9096 

1  54    6.8 

10.948 

13 

10  50  23.58 

9.3718 

6  50  25.1 

10.991 

13 

12  39  45.84 

9.9000 

2    5    2.9 

10.999 

14 

10  52  45.76 

9..1675 

6  39  28.9 

10.959 

14 

12  41  57.76 

9.1974 

2  15  57.4 

10.804 

15 

10  55    7.68 

9.3639 

6  28  30.9 

10.981 

15 

12  44    9.53 

9.1949 

2  26  50.2 

10.866 

16 

10  57  29.34 

9.3588 

6  17  31.2 

11.008 

16 

12  46  21.15 

9.1994 

2  37  41.3 

10.837 

17 

10  59  50.74 

9J545 

6    6  29.9 

11.035 

17 

12  48  32.62 

9.1899 

2  48  30.6 

10.806 

18 

11    2  11.88 

9.3509 

5  55  27.0 

11.060 

18 

12  50  43.94 

9.1875 

2  59  18.0 

10.774 

19 

11     4  32.76 

9.3459 

5  44  22.7 

11.083 

19 

12  52  55.12 

9.1859 

3  10    3.5 

10.749 

20 

11     6  53.39 

9.3417 

5  33  17.0 

11.105 

20 

12  55    6.16 

9.1899 

3  20  47.1 

10.700 

21 

11    9  13.77 

9.3375 

5  22  10.1 

11.195 

21 

12  57  17.07 

9.1607 

3  31  28.6 

10.675 

22 

11  11  33.80 

9.3333 

5  11    2.0 

11.145 

22 

12  59  27.84 

9.1784 

3  42    8.1 

lOUMl 

23 

n   13  53.77 

3.3999 

4  59  52.7 

11.163 

23 

13    1  38.48 

9.1769 

3  52  45.5 

10.606 

24 

11   16  13.40 

9.3951 

N.  4  48  42.4 

11.180 

24 

13    3  48.99 

9.1741 

S.  4    3  20.8 

10.570 

12 
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GItBBlSrWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  AjsommIob. 

Difllftr 
IHinate. 

DedinslioB. 

Diitfor 
1  Minute. 

Boar. 

Bight  Asoension. 

Diitfor 
IHinute. 

DeQUBftttim. 

DULfor 
IMtnule. 

M< 

)NDA^ 

r  25. 

WEDNESDAY  27. 

h    m     ■ 

■ 

O         t         It 

// 

h    m      8 

• 

*  ^  '  ^  "« 

/# 

0 

13    3  48.99 

9.1741 

8.  4    3  20.8 

10.570 

0 

14  46  27.85 

9.1163 

8.11  34  55.8 

84W6 

1 

13    5  59^ 

9.1790 

4  13  53.9 

10.539 

1 

14  48  34.82 

9.1159 

11  42  54.2 

7.030 

2 

13    8    9.63 

9.170O 

4  24  24.7 

10.403 

2 

14  50  41.76 

9.1154 

11  50  48.5 

7.879 

3 

13  10  19.77 

9.1660 

4  34  53.1 

10.454 

3 

14  52  48.67 

9.1150 

11  58  38.8 

7.804 

4 

13  12  29.79 

9.1660 

4  45  19^2 

10.415 

4 

14  54  55.56 

9.1147 

12    6  25.0 

7.736 

5 

13  14  39.69 

9.1641 

4  55  42.9 

10.374 

5 

14  57    2.43 

9.1143 

12  14    7.1 

7.667 

6 

13  16  49.48 

9.16n 

5    6    4.1 

10.333 

6 

14  59    9.28 

9.1140 

12  21  45.0 

7.S97 

7 

13  18  59.16 

9.1604 

5  16  22.8 

10.991 

7 

15     1  16.11 

9.1137 

12  29  18.7 

7.507 

8 

13  21    8.73 

9.1566 

5  26  39.0 

10.948 

8 

15    3  22.92 

9.1134 

12  36  48.2 

7.457 

9 

13  23  18.19 

9.1568 

5  36  52.6 

10.906 

9 

15    5  29.72 

9.1139 

12  44  13.5 

7J86 

10 

13  25  27.55 

9.1561 

5  47    3.6 

10.161 

10 

15    7  36.50 

9.1190 

12  51  34.5 

7.315 

11 

13  27  36.80 

9.1584 

5  57  11.9 

10.116 

11 

15    9  43.26 

9.1196 

12  58  51.3 

7.944 

12 

13  29  45.95 

9.1518 

6    7  17.5 

10.070 

12 

15  11  50.01 

9.1194 

13    6    3.8 

7.179 

13 

13  31  55.01 

9.1509 

6  17  20.3 

10.094 

13 

15  13  56.75 

9.1199 

13  13  11.9 

7M9 

14 

13  34    3.97 

9.1486 

6  27  20.3 

9.977 

14 

15  16    3.48 

9.1190 

13  20  15.7 

7.096 

15 

13  36  12.84 

9.1471 

6  37  17.5 

9.999 

15 

15  18  10.19 

9.1118 

13  27  15.1 

6J63 

16 

13  38  21.62 

9.1456 

6  47  11.8 

9.880 

16 

15  20  16.89 

S.ni7 

13  34  10.1 

6.880 

17 

13  40  30.31 

9.1449 

6  57    3.1 

9.831 

17 

15  22  23.59 

9.1116 

13  41    0.7 

6.807 

18 

13  42  38.92 

9.1437 

7    6  51.5 

0.781 

18 

15  24  30.28 

9.1114 

13  47  46.9 

6.739 

19 

13  44  47.44 

9.1413 

7  16  36.8 

9.730 

19 

15  26  36.96 

9.1113 

13  54  28.6 

6.657 

20 

13  46  55.88 

9.1401 

7  26  19.1 

0.679 

20 

15  28  43.64 

9.1119 

14    1     5.8 

6.583 

21 

13  49    4.25 

9.1386 

7  35  58.3 

9.697 

21 

15  30  50.31 

9.1111 

14    7  38.6 

6.508 

22 

13  51  12.54 

9.1375 

7  45  34.3 

9.574 

22 

15  32  56.97 

9.1110 

14  14    6.8 

6.439 

23 

13  53  20.75 
TU 

9.1366 

ESDA 

8.  7  55    7.2 
T26. 

9.599 

23 

15  35    3.63 
THT 

9.1110 

JKSD^ 

8.14  20  30.4 
lY  28. 

6.356 

0 

13  55  28.89 

9.1351 

^.  8    4  36.9 

0.468 

0 

15  37  10.29 

9.1109 

8.14  2(J  49.5 

6.980 

1 

13  57  36.96 

9.1340 

8  14    3.4 

0.413 

1 

15  39  16.94 

9.1109 

14  33    4.0 

6.903 

2 

13  59  44.97 

9.1390 

8  23  26.5 

0.358 

2 

15  41  23.59 

9.1109 

14  39  13.9 

6.196 

3 

14     1  52.91 

9.1318 

8  32  4a3 

9.303 

3 

15  43  30.24 

9.1109 

14  45  19.1 

6.040 

4 

14    4    0.79 

9.1307 

8  42    2.8 

9.946 

4 

15  45  36.89 

9.1100 

14  51  19.7 

5.079 

5 

14    6    8.60 

9.1907 

8  51  15.9 

9.189 

5 

15  47  43.54 

9.1108 

14  57  15.7 

5.804 

6 

14    8  16.35 

9.1987 

9    0  25.5 

9.139 

6 

15  49  50.18 

9.1107 

15    3    7.0 

5.816 

7 

14  10  24.04 

9.1978 

9    9  31.7 

9.074 

7 

15  51  56.82 

9.1107 

15    8  53.6 

5.737 

8 

14  12  31.68 

9.1960 

9  18  34.4 

9.016 

8 

15  54    3.46 

9.1107 

15  14  35.5 

5.658 

9 

14  14  39.27 

9.1960 

9  27  33.6 

8a»57 

9 

15  56  10.11 

9.1107 

15  20  12.6 

5.579 

10 

14  16  46.80 

9.1959 

9  36  29.2 

8.897 

10 

15  58  16.75 

9.1107 

15  25  45.0 

5.500 

11 

14  18  54.29 

9.1944 

9  45  21.2 

8.837 

11 

16    0  23.40 

9.1108 

15  31  12.6 

5.490 

12 

14  21     1.73 

9.1936 

9  54    9.6 

8.776 

12 

16    2  30.05 

9.1108 

15  36  35.4 

5.340 

13 

14  23    9.12 

9.1998 

10    2  54.3 

8.714 

13 

16    4  36.70 

9.1108 

15  41  53.4 

5.960 

14 

14  25  16.47 

9.1991 

10  11  35.3 

8.659 

14 

16    6  43.:i5 

9.1108 

15  47    6.6 

5.180 

15 

14  27  23.77 

9.1914 

10  20  12.6 

8.590 

15 

16    8  50.00 

9.1108 

15  52  15.0 

5.099 

16 

14  29  31.03 

9.1907 

10  28  46.1 

8.5S8 

16 

16  10  56.65 

9.1108 

15  57  18.5 

5.018 

17 

14  31  a8.25 

9.1901 

10  37  15.9 

8.465 

17 

16  13    3.30 

9.1109 

16    2  17.1 

4.937 

18 

14  33  45.44 

9.1195 

10  45  41.9 

8.401 

18 

16  15    9.96 

9.1110 

16    7  10.9 

4.866 

19 

14  35  52.59 

9.1189 

10  54    4.0 

8.336 

19 

16  17  16.62 

9.1110 

16  11  59.8 

4.774 

20 

14  37  59.71 

9.1183 

11    2  22.2 

8.979 

20 

16  19  23.28 

9.1110 

16  16  43.8 

4.609 

21 

14  40    6.79 

9.1177 

11  10  36.6 

8.907 

21 

16  21  29.94 

9.1110 

16  21  22.8 

4.609 

22 

14  42  13.84 

9.1179 

11  18  47.0 

8.140 

22 

16  23  36.60 

9.1111 

16  25  56.9 

4.597 

23 

14  44  20.86 

9.1187 

1 1  26  53.4 

8.073      23 

16  25  43.27 

9.1119 

16  30  26.1 

4.445 

24 

14  46  27.85 

9.1163 

.S.11  34  55.8 

8.006  1  24 

16  27  49.94 

9.1119 

8.16  34  50.3 

4J09 

XII 
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GBBENWIOH  MBAK  TIMB. 


THE  MOON'S  BIGHT  AflCENSION  AND  DECLINATION. 


Hoar. 


Blch* 


DIftfor 
IMIiuite. 


DsoUiMtiion. 


DiiLfor 
IHiinifteJ 


Hoar. 


Sl^i 


llfflmito. 


DIftte 
IWbuU, 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


FRIDAY  29. 


h  m 
16  27 
16  29 
16  32 
16  34 
16  36 
16  38 
16  40 
16  42 
16  44 
16  46 
16  48 
16  51 
J6  53 
16  55 
16  57 
16  59. 


17 
17 
17 
17 
17 
17 


1 
3 
5 

7 
10 
12 


17  14 
17  16 


8 

8 

49.94 

9.1119 

56.61 

9.1119 

a28 

94119 

9.95 

9.1119 

16.62 

94119 

23.29 

9.1111 

29.95 

9.1111 

36.62 

9.1119 

43.29 

9.1U1 

49.95 

9.1110 

56.61 

9.1110 

3.27 

9.1100 

9^ 

9.1106 

16.57 

9.1106 

23.21 

9.1107 

29.a5 

9.1106 

36.48 

9.1106 

43.11 

9.1104 

49.73 

9.1109 

56.34 

9.1101 

2i)4 

9.1000 

9.53 

9.1006 

16.11 

9.1006 

22.68 

9.1008 

8.16 
16 
16 
16 
16 
16 
16 
17 
17 
17 
17 
17 
17 
17 
17 
J7 
17 
17 
17 
17 
17 
17 
17 

S.17 


34  50.3 
39  9.5 
43  23.7 
47  33.0 

51  37.3 
55  36.5 
59  30.7 

3  19.9 
7  4.0 
10  43.0 
14  16.9 
45.8 
9.6 
28^ 
41.9 
30  50.3 
33  53.6 
36  51.8 
39  44.9 
42  32.8 
45  15.6 
47  53.2 
50  25.6 

52  52.9 


17 
21 
24 
27 


SATURDAY  80. 


4.a09 

4J976 
4.196 
4.113 
44»9 
3.945 
3.989 
3.776 
3.603 
3.608 
3JSB3 
3.430 
3.354 
3.960 
3.183 
3.097 
3.019 
9.997 
9.849 
9.756 
9.670 
9.683 
9.407 
9.419 


0 

17  18  29i23 

9J001 

8.17  55  15.0 

9.385 

1 

17  20  35.77 

9.1080 

17  57  31.9 

9.938 

2 

17  22  42.30 

9.1087 

17  59  43.6 

9.169 

3 

17  24  48.82 

9.1065 

18    1  50.1 

9UNi6 

4 

17  26  55.32 

9.1089 

18    3  51.5 

IMO 

5 

17  29    1.80 

9.1079 

18    5  47.7 

1.803 

6 

17  31    8J16 

9.1076 

18    7  38.7 

1.807 

7 

17  33  14.71 

9.1079 

18    9  24.5 

1.790 

8 

17  35  21.13 

9.1068 

18  11     5.1 

1.633 

9 

17  37  27.53 

9.1066 

18  12  40i» 

1.546 

10 

17  39  33.91 

9.1009 

18  14  10.6 

1.450 

11 

17  41  40J27 

9.1068 

18  15  35.5 

1.379 

12 

17  43  4a61 

9.1054 

18  16  55.2 

1.985 

13 

17  45  52.92 

9.1060 

18  18    9.7 

1.198 

14 

17  47  59.21 

9.1046 

18  19  19.0 

1.119 

15 

17  50    5.47 

9.1041 

18  20  23.2 

1.066 

16 

17  52  11.70 

9.1036 

18  21  22.1 

0.030 

17 

17  54  17.90 

9.1031 

18  22  15.8 

0.8B8 

18 

17  56  24.07 

9.1096 

18  23    4.4 

0.766 

19 

17  58  d0J21 

9.1091 

18  23  47.7 

0.679 

20 

18    0  36.32 

9.1016 

18  24  25.8 

0.509 

21 

18    2  42J39 

9.1000 

18  24  58.7 

0.505 

22 

18    4  48.43 

9.1008 

18  25  26.4 

0.410 

23 

18    6  54.43 

Msvr 

18  25  49.0 

0J39 

24 

18    9    0.39 

9.0000 

8.18  26    6.3 

0.945 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


SUNDAY  81. 


h 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 


m      8 

9    0.39 

8 

9.0B00 

8.1 

11    &31 

9.0063 

13  12.19 

941077 

15  18.04 

941071 

17  23.84 

9.0064 

19  29.60 

9.0066 

21  35.31 

94I06B 

23  40i^ 

SL0040 

25  46.59 

9.0098 

27  52.16 

94)0M 

29  57.68 

9.0016 

32    3.15 

9.0007 

34    8J>7 

9.0606 

36  13.93 

9.0880 

38  19J24 

9UW8I 

40  24.50 

9.0879 

42  29.70 

9.0869 

44  MM 

94)898 

46  39.92 

94)ett 

48  44.94 

94»38 

50  49.90 

94W6] 

52  54.79 

9.0810 

54  59.62 

94W0O 

57    4.39 

941760 

8.1. 

8^ 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


26  6.3 
26  18.4 
26  25.4 
26  27.2 
26  23.9 
26  15.4 
26  1.7 
25  42.9 
25  18.9 
24  49.8 
24  15.6 
23  36.3 
22  51.8 
2.2 
7.5 
7.8 
3.0 
53.1 
16  38.1 
15  18.1 
13  53.1 
12  23.0 
10  47.9 
9  7.8 


22 
21 

20 
19 
17 


0.946 

0.158 

—  04n9 

4- 04)19 


0.186 
0.971 
0.857 
0.448 
0.687 
04119 
04»8 
0.784 
0.880 
0.953 
14)38 
1.193 
14M)8 
1.909 
I.37S 
1.450 
1.543 
1.696 
1.709 


MOITOAY,  FEBRUARY  1. 
0  I    18  59    9.091    94)777  18.18    7  22.8 1     1.799 


PHASES  OF  THE  MOOK 


#  New  Moon  . 
}>  FiFBt  Quarter 
O  Full  Moon  . 
<C  Last  Quarter. 


d  h  m 

January  4  19  4a7 

.    .    .    13  0  24.4 

.    .    .    19  19  44.8 

.    .    .    26  13  31.3 


d      h 
<C  Apogee.    .    .  Januaiy     6    21 J2 

C  Perigee 20      1.8 
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JANUARY,    1886. 


ORFiENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

Name  and  Direction 

Noon. 

P.L. 
of 

npi. 

P.L. 
of 

VP». 

P.L. 
of 

IXk. 

p.  L. 
of 

J 

of  Olgeot. 

Diff. 

Diir. 

Diff. 

Diir. 

Rej^lus 
Spica 

W. 

O            1          H 

90    8  11 

9871 

91  41    7 

9879 

O          /        // 

93  13  53 

9886 

O           1       II 

94  46  30 

9894 

W. 

36  46  13 

9900 

38  18  21 

9914 

39  50  22 

9990 

41  22  16 

9994 

Sun 

E. 

42  51     1 

3979 

41  26  17 

3983 

40    1  45 

3993 

38  37  25 

3303 

2 

Regulus 
Spica 

W. 

102  27  10 

9930 

103  58  51 

9937 

105  30  23 

9943 

107    1  47 

9949 

W. 

49    0    3 

9953 

50  31  15 

9958 

52    2  20 

9964 

53  33  18 

9960 

Sun 

E. 

31  38  49 

3358 

30  15  44 

3369 

28  52  52 

3389 

27  30  15 

3304 

1 

6 

Sun 

W. 

13  22    4 

3701 

14  38  50 

3663 

15  56  17 

3634 

17  14  15 

3619 

a  Pegasi 

E. 

53  52  10 

3480 

52  31  34 

3508 

51  11  19 

3598 

49  51  26 

3550 

a  Arietis 

E. 

96  18    8 

3193 

94  51  51 

3194 

93  25  35 

3196 

91  59  21 

3108  1 

7 

Sun 

W. 

23  48  44 

3550 

25    8  13 

3543 

26  27  50 

3536 

27  47  34 

3530  ' 

a  Pe^si 
a  Arietis 

E. 

43  18  48 

3603 

42    1  54 

3730 

40  45  m 

3771 

39  30    7 

3816  1 

E. 

84  48  37 

3904 

83  22  33 

3906 

81  56  31 

3907 

80  30  30 

9908 

\ 

8 

Sun 

W. 

M  27  40 

3507 

35  47  56 

3503 

37    8  17 

3498 

38  28  43 

r 

3404  . 

a  Arietis 

E. 

73  20  44 

3314 

71  54  51 

3914 

70  28  58 

3914 

69    3    6 

3915 

Aidebaraii 

E. 

105  43  47 

3074 

104  15    6 

3073 

102  46  23 

3071 

101  17  38 

3069  1 

9 

Sun 

W. 

45  12    8 

3470 

46  33    6 

3464 

47  54  10 

3458 

49  15  21 

3453 

a  Arietis 

e: 

61  54    2 

3990 

60  28  16 

3991 

59    2  32 

3999 

57  36  49 

3994  ' 

Aldeharan 

E. 

93  53    7 

3054 

92  24     1 

3060 

90  54  50 

3046 

89  25  34 

3041 

.10 

Sun 

w. 

56    3    2 

3417 

57  24  59 

3409 

58  47    5 

3400 

60    9  21 

3309 

a  Arietis 

E. 

50  28  44 

3934 

49    3  15 

3938 

47  37  51 

3949 

46  12  32 

3947 

Aldebaraii 

E. 

81  57  38 

3013 

80  27  41 

3005 

78  57  35 

9998 

77  27  20 

9001 

11 

Sun 

W. 

67    3  19 

3349 

68  26  42 

3331 

69  50  18 

3319 

71  14    8 

3307 

Venus 

W. 

25  42  54 

3151 

27  10    2 

3139 

28  37  24 

3197 

30    5     1 

3114 

a  Arietis 

E. 

39    7  51 

QOOD 

37  43  30 

3306 

36  19  26 

3394 

34  55  42 

3345 

Aldebaran 

E. 

69  53  36 

9947 

68  22  17 

9937 

66  50  45 

9997 

65  19    0 

9016 

Saturn 

E. 

95  18  12 

9931 

m  46  32 

9991 

92  14  40 

9911 

90  42  35 

9001 

12 

Sun 

W. 

78  16  53 

3941 

79  42  14 

3996 

81    7  52 

3919 

82  33  47 

3196 

Fomalbaut 

W. 

41  54  56 

3687 

43  11  57 

3097 

44  30    2 

3571 

45  49    8 

3518 

Venus 

W. 

37  27    3 

3046 

38  56  19 

3031 

40  25  53 

3016 

41  55  46 

3001 

Aldebaran 

E. 

57  36  43 

9856 

56    3  28 

9844 

54  29  57 

9830 

53  56    8 

9816 

Saturn 

E. 

82  58  38 

9849 

81  25    4 

9898 

79  51  13 

9815 

78  17    5 

9809  ! 

1 

13 

Sun 

W. 

89  48    7 

3114 

91  15  59 

3007 

92  44  12 

3079 

94  12  47 

3061 

Fomalbaut 

W. 

52  38  10 

3997 

54    2  25 

3959 

55  27  24 

3993 

56  53    6 

3188: 

Venus 

W. 

49  30  13 

9916 

51    2  11 

9899 

52  34  31 

9681 

54    7  14 

986a! 

aPegasi 

W. 

37  57  47 

3490 

39  18  22 

3494 

40  40  11 

3364 

42    3    9 

3307 

Aldebaran 

E. 

45    2  23 

9741 

43  26  38 

9795 

41  50  32 

9710 

40  14    5 

9603 

Saturn 

E. 

70  21  51 

9799 

68  45  49 

9713 

67    9  27 

9698 

65  32  44 

9681 

Pollux 

E. 

88  54  32 

9891 

87  20  31 

9805 

85  46  10 

9789 

84  11  28 

9773 

]4 

Sun 

W. 

101  41  23 

9967 

103  12  17 

9947 

104  43  36 

9997 

106  15  20 

9908  1 

Fomalbaut 

W. 

64  11  41 

3099 

65  41  18 

3000 

67  11  31 

9979 

68  42  19 

Sld44  ' 

Venus 

W 

61  56  55 

9766 

63  32    7 

9746 

65    7  46 

9796 

66  43  51 

9706 

aPegasi 

W. 

49  13    8 

3074 

50  41  49 

3034 

52  11   19 

9996 

53  41  37 

9060 

XIV. 


JANUAEY,    1886. 
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OBEBNWICH  MEAN  TIMB. 

LUNAR  DISTANCES. 

• 

1 

Name  aad  Dlzeotioii 
of  Object. 

Midnight. 

P.L. 

of 

DIff. 

XV^' 

P.L. 
of 

Dwr. 

XVllli>. 

P.L. 

of 

Diff. 

XXli^. 

P.L. 

of 

Dlif. 

Re{i;u]u8 

Spica 

Sun 

W. 

w. 

E. 

O            /         // 

96  18  57 
42  54    4 
37  13  17 

9901 
S990 
3313 

O          1       II 

97  51  15 
44  25  45 
35  49  21 

9000 
9936 

3395 

O           1  .      II 

99  23  23 
45  57  18 
34  25  38 

9916 
9949 
3336 

100  55'  21 
47  28  44 
33    2    7 

1 

9903 
9947 
3346 

2 

R^fuiuB 

Spica 

Sun 

W. 
W. 
E. 

108  33    4 
55    4  10 
26    7  52 

9056 

9974 
3408 

110    4  13 
56  34  55 
24  45  45 

9061 
9980 
3499 

111  35  14 
58    5  33 
23  23  54 

9967 
9985 
3438 

113    6    8 
59  36    5 
22    2  21 

9973 
9968 
3456 

6 

Sun 

a  Pe^si 
a  Arietis 

W. 

E. 
E. 

18  32  36 
48  31  57 
90  33    9 

3604 
3675 
3)90 

19  51  15 
47  12  55 

a9    6  59 

3579 
3600 

3900 

21  10  14 
45  54  21 

87  40  50 

3S«7 
3699 
3909 

22  29  24 

44  36  18 
86  14  43 

3568 
3660 
3903  1 

7 

Suif 

aPegasi 
a  Arietis 

W. 
R. 
E. 

29    7  25 
38  15  21 
79    4  30 

3985 
3865 

3800 

30  27  21 
37    1  26 
77  38  32 

3681 
3991 
3910 

31  47  22 
35  48  28 
76  12  35 

3516 
3984 
3911 

33  7  28 

34  36  33 

74  46  39 

3511 
4055 
3919 

8 

Sun 

a  Arietis 

AldebaraD 

W. 

E. 
E. 

39  49  14 
67  37  15 
99  48  50 

3490 
3916 
3066 

41    9  49 
66  11  25 
96  19  59 

3485 
3917 
3064 

42  30  30 
64  45  36 
96  51    5 

3480 
3918 
3061 

43  51  16 

63  19  48 
96  22    8 

3475 
3990 
3058 

9 

Sun 

a  Arietis 
Aldebaran 

W. 

E. 
E. 

50  36  38 
56  11    8 
87  56  12 

3446 
3995 
3036 

51  58    2 
54  45  28 
86  26  44 

3430 
3997 
3030 

53  19  34 
53  19  51 

84  57    9 

3439 
3990 
3095 

54  41  14 
51  54  16 
83  27  27 

3495 
3931  1 
3019 

10 

Sun 

a  Arietis 
AldebaraD 

W. 
E. 
E. 

61  31  47 
44  47  18 
75  56  56 

3383 
3963 
9983 

62  54  23 
43  22  12 
74  26  22 

3373 
3960 
9975 

64  17  10 
41  57  14 
72  55  38 

3364 
3960 
9066 

65  40    8 
40  32  26 
71  24  43 

3358 
3980 
9957 

11 

Sun 
Venus 
a  Arietis 
AHebanm 
Saturn 

W. 
W. 

E. 
E. 
E. 

72  38  11 
31  32  53 
33  32  22 
63  47    2 
89  10  17 

3994 
3101 
3370 
9906 
9890 

74    2  29 
33    1     1 
32    9  31 
62  14  50 
87  37  45 

3S89 
3088 

3400 
9894 

9878 

75  27     1 
34  29  25 
30  47  14 
60  42  23 

86    4  56 

3909 
3075 
3436 
9889 
9866 

76  51  49 
35  58    5 
29  25  38 
59    9  41 
84  31  56 

3995 
3060 
3480 
9660 
9854 

12 

Sun 

Fomalhaiit 

Venus 

Aldebaran 

Saturn 

W. 
W. 
W. 
E. 
E. 

84    0     1 
47    9  12 
43  25  58 
51  22    1 
76  42  40 

3180 
3460 
9985 
9809 
9788 

85  26  34 

48  30  11 
44  56  30 

49  47  -m 
75    7  57 

3165 
3493 
9968 

9788 
9774 

86  53  25 
49  52    2 
46  27  23 
48  12  52 
73  32  55 

3148 
3379 
9951 
9779 
9750 

88  20  36 
51   14  42 
47  58  37 
46  37  48 
71  57  ;« 

3139 
3338 
9934 
9756 
9744 

13 

Sun 

Fomalbaiit 

Venus 

aPegasi 

Aldetiaraii 

Saturn 

Pollux 

W. 
W. 
W. 
W. 
E. 
E. 
E. 

95  41  44 
58  19  30 
55  40  21 
43  27  12 
38  37  16 
6:)  55  39 
82  36  25 

3043 
3154 
9844 
3955 
9678 
9665 
S756 

97  11     4 
59  46  34 
57  13  52 
44  52  16 
37    0    4 
62  18  12 
81     1     0 

3094 
3191 
9895 
3904 
9650 
9640 
9741 

m  40  47 
61  14  18 
58  47  48 
46  18  19 
35  22  29 
60  40  23 
79  25  14 

3005 
3089 
9805 
3159 
9641 
9639 
9794 

100  10  53 
62  42  41 
60  22    9 
47  45  17 
33  44  30 
59    2  11 
77  49    6 

9986 

3059 

9786  ; 

3115 

9694 

9615 

9707 

14 

Sun 

Fomalhaut 
Venus 
aPegasi 

W. 
W. 
W. 
W. 

107  47  29 
70  13  42 
68  20  23 
55  12  41 

9887 
9917 
9685 

9994 

109  20    4 
71  45  39 
69  57  23 
56  44  29 

9867 
9691 
9665 
9801 

1 10  53    5 
7:3  18    9 
71  34  50 
58  16  59 

9847 
9866 
9644 

9859 

112  26  32 
74  51  12 
73  12  45 
59  50  11 

9897 
9840 
9694 
9898 

16 


JANUARY,    1886. 


XV. 


GBEBNWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

1^ 
14 

P.L. 

P.L. 

P.L. 

P.L. 

HameMidDlreotloo   { 

Noon. 

of 

mh. 

of 

VIL 

of 

IX>' 

of 

of  OliJect 

1 

Diff. 

iMir. 

Dur. 

Dlff. 

SaTUKZC 

£. 

57^2396 

9B97 

O          1        II 

55  44  97 

9680 

54    5  15 

9663 

5^  25  29 

8645 

Pollux 

E. 

76  12  96 

9090 

74  95  49 

9074 

72  58  28 

8667 

71  20  50 

8640 

15 

Suif 

W. 

114    0  25 

9600 

115  94  45 

8785 

117    9  92 

8766 

118  44  45 

8746 

Fomalhaut 

W. 

76  24  48 

9816 

77  58  55 

9799 

79  99  33 

8769 

81    8  41 

9747 

Vewhs 

W. 

74  51    8 

9008 

76  30    0 

9568 

78    9  20 

9561 

79  49    9 

8646 

- 

aPegasi 

W. 

61  24    3 

9797 

62  58  35 

9768 

64  33  45 

9740 

66    9  32 

8718 

Saturn 

E. 

44    0  31 

9457 

42  18  17 

9440 

40  35  39 

9493 

38  52  37 

8406 

Pollux 

E. 

63    7    3 

9558 

61  27  10 

9548 

59  46  55 

9987 

58    6  19 

8518 

Regulus 

E. 

98  50  25 

9458 

97    8  14 

8441 

95  25  37 

9499 

93  42  33 

8408 

16 

Venus 

W. 

88  15  28 

9437 

89  58  10 

8417 

91  41  21 

9396 

93  25    1 

8316 

a  Peffosi 
a  Arietis 

W. 

74  17  21 

9580 

75  56  35 

8563 

77  36  21 

9541 

79  16  97 

8980 

W. 

30  57  59 

9809 

32  32  24 

8738 

34    8  14 

9679 

95  45  22 

8096 

Pollux 

E. 

49  38  21 

9440 

47  55  52 

8436 

46  13    8 

9496 

44  30  11 

8419 

Regulus 

E. 

85    0  19 

9307 

83  14  30 

9989 

81  28  14 

8970 

79  41  31 

9988 

17 

a  Arietis 

W. 

44    6  53 

9495 

45  49  52 

9383 

47  33  37 

8364 

49  18    4 

9336 

Pollux 

E. 

35  53  39 

9413 

34  10  23 

8499 

32  27  19 

9435 

30  44  34 

8486 

Regulus 

E. 

70  41  22 

9167 

68  52    4 

9151 

67    222 

8135 

65  12  16 

9180 

C9 

Mars 

E. 

97  22  49 

9196 

95  34  18 

9181 

93  45  22 

8165 

91  56    2 

8149 

18 

a  Arietis 

W. 

58    9  33 

9993 

59  57  26 

9904 

61  45  47 

9188 

63  34  33 

9178 

Aldebnraii 

W. 

24  12  37 

9049 

26    4  55 

9037 

27  57  32 

9096 

29  50  26 

8016 

Regulus 

E. 

55  56  17 

9063 

54    4    5 

9041 

52  11  35 

9030 

50  18  48 

8080 

Mars 

E. 

82  43  39 

9079 

80  52    8 

9067 

79    0  18 

9055 

77    8  10 

8044 

Jupiter 

E. 

93  35  28 

9060 

91  43  12 

9038 

89  50  37 

8087 

87  57  45 

8016 

19 

a  Arietis 

W. 

72  43  41 

9119 

74  34  22 

9100 

76  25  16 

8096 

78  16  21 

8090 

Aldebaran 

W. 

39  18  40 

1974 

41  12  55 

1968 

43    7  20 

1969 

45    1  54 

i9to 

Regulus 

E. 

40  51  18 

1961 

38  57  14 

1975 

37    3    1 

1971 

35    8  41 

1967 

Mars 

E. 

67  43  40 

90O1 

65  50    8 

1995 

63  56  26 

1990 

62    2  96 

1986 

Jupiter 

E. 

78  29  37 

1074 

76  35  22 

1968 

74  40  58 

1963 

72  46  25 

1958 

Spica 

E. 

94  25  34 

1990 

92  31  44 

1964 

90  37  44 

1979 

88  49  96 

1974 

20 

a  Arietis 

W. 

87  33  34 

9076 

89  25  10 

9076 

91  16  46 

9078 

99    8  19 

9061 

1 

Aldebaran 

W. 

54  36    0 

1949 

56  30  55 

1948 

58  25  50 

1950 

60  20  49 

1963 

Saturn 

W. 

90    5    3 

1979 

31  59  21 

1968 

33  53  45 

1966 

35  48  13 

1965 

Mars 

E. 

52  32    5 

1976 

50  97  59 

1976 

48  43  41 

1977 

46  49  31 

1980 

Jupiter 

E. 

63  12  20 

1948 

61  17  24 

1948 

59  22  29 

1060 

57  27  36 

1959 

Spica 

E. 

79  11  41 

1966 

77  17  19 

1967 

75  22  46 

1968 

73  28  22 

1970 

1   21  1  Aldehnraii 

W. 

69  53  47 

1976 

71  47  59 

1983 

73  42    0 

1991 

75  35  49 

9000 

1         1  Saturn 

W. 

45  20  14 

1979 

47  14  21 

1964 

49    8  20 

1991 

51    2    8 

1998 

/           Poilux 

W. 

28    4  35 

8336 

29  49  42 

8303 

31  35  37 

9979 

33  22    8 

9900 

/        /  Marb 

E. 

97  20    9 

9006 

95  26  44 

8014 

33  33  32 

9093 

31  40  34 

9033 

1           1  JvPtTSR 

£. 

47  54  27 

1975 

46    0  14 

1988 

44    6  11 

1989 

42  12  20 

1906 

//       /  Spica 

E. 

63  57  48 

1996 

62    4    8 

9004 

60  10  40 

9014 

58  17  27 

9093 

22    Aldebaran 

W. 

85    1  12 

9008 

86  59  25 

9064 

88  45  19 

9077 

90  36  53 

9091 

//       /  8aturi€ 

W. 

60  27  50 

9046 

62  20  10 

8060 

64  12  11 

9078 

66    9  59 

9065 

//       /  Pollnr 

W 

42  19  34 

9995 

44    725 

8886 

45  55  14 

8889 

47  42  59 

9834 

I 


XVL 
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GREEN WiOH  MEAN  TIME. 

• 

• 

LUNAR  DISTANCES. 

• 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  DIreotioii 

of  ObjMt. 

Midnight 

of 
DIff. 

XVi^- 

of 
Diff. 

XVUlb. 

of 

XXP^ 

of 

Dlff. 

14 

Batuiui 

E. 

O           /        /' 

50  45  18 

9997 

0          t        It 

49    4  43 

9510 

0         /        /' 

47  23  44 

9499 

O         /        // 

45  42  20 

9475 

Pollux 

£. 

69  42  50 

9094 

68    4  27 

9607 

66  25  42 

9591 

64  46  34 

9574 

IS 

Sun 

W. 

120  20  25 

9795 

121  56  31 

9704 

123  33    5 

9684 

125  10    6 

9665 

1 

Fomalhaut 

W. 

82  44  18 

9795 

84  20  24 

9704 

85  56  59 

9684 

87  34    1 

9663 

1 

VEiins 

W. 

81  29  27 

9519 

83  10  14 

9498 

84  51  30 

9477 

86  33  15 

9458 

aPegasi 

W. 

67  45  56 

9688 

69  22  55 

9659 

71    0  30 

9634 

72  38  39 

9610 

Qatvrn 

E. 

J37    9  11 

9389 

35  25  21 

9373 

33  41     8 

9358 

31  56  33 

9344 

PoUux 

£. 

56  25  23 

9497 

54  44    6 

9483 

53    2  29 

9470 

51  20  34 

9456 

ReguluB 

E. 

91  59    1 

9383 

90  15    2 

9364 

88  30  35 

9345 

86  45  41 

9396 

16 

Vxirus 

W. 

95    9  10 

93S7 

90  53  47 

9338 

98  38  51 

9390 

100  24  22 

9301 

aPepafii 
aAneds 

W. 

80  57  22 

9499 

82  38  36 

9480 

84  20  17 

9461 

86    2  25 

9443 

W. 

37  23  39 

9580 

39    3    1 

9536 

40  43  24 

9496 

42  24  43 

9460 

Pollux 

E. 

42  47    4 

9413 

41  .3  48 

9400 

39  20  26 

9408 

37  37    2 

9408 

Regulus 

E. 

77  54  21 

9335 

76    6  45 

9917 

74  18  43 

9900 

72  30  15 

9183 

17 

aArietifs 

W. 

51    3  11 

931U 

52  48  56 

9986 

54  35  16 

9964 

56  22    9 

9943 

Pollux 

E. 

29    2  17 

9489 

27  20  38 

9517 

25  39  49 

9566 

24    0    7 

9639 

Regulus 

E. 

63  21  47 

9105 

61  30  56 

9001 

59  39  43 

9078 

57  48  10 

9065 

BIars 

E. 

90    6  18 

9134 

88  16  11 

9110 

86  25  41 

9105 

84  34  50 

9009 

18 

a  Arietis 

W. 

65  23  42 

9156 

67  13  13 

9144 

69    3    5 

»139 

70  53  15 

9199 

Aldebarau 

W. 

31  43  36 

9005 

33  37    2 

1996 

35  30  42 

1088 

37  24  35 

1961 

Regulus 

E. 

48  25  45 

9010 

46  32  27 

9009 

44  38  56 

1994 

42  45  13 

1987 

Mars 

£. 

75  15  45 

9034 

73  23    4 

9095 

71  30    9 

9017 

69  37    1 

9009 

Jupiter 

E. 

86    4  36 

9007 

84  11  12 

1997 

82  17  a3 

1989 

80  23  41 

1961 

19 

a  Arietis 

W. 

80    7  35 

9085 

81  58  57 

9081 

83  50  26 

9078 

85  41  59 

9077 

Aldebarau 

W. 

46  56  35 

1955 

48  51  21 

1959 

50  46  11 

1950 

52  41     5 

1949 

Regulus 

E. 

33  14  15 

1965 

31  19  45 

1063 

29  25  13 

1963 

27  30  40 

1063 

BIars 

E. 

60    8  3J) 

1983 

58  14  36 

1979 

56  20  28 

1977 

54  26  17 

1076 

Jupiter 

E. 

70  51  45 

1956 

68  57    0 

1959 

67    2  10 

1950 

65    7  16 

1948 

Spica 

E. 

86  49  21 

1970 

84  55    0 

1968 

83    0  36 

1967 

81    6    9 

1966 

20 

a  Arietis 

W. 

94  59  47 

9085 

96  51  10 

9000 

98  42  25 

9096 

100  33  31 

9103 

Aldebarau 

W. 

62  15  32 

1956 

64  10  16 

I960 

66    4  54 

1964 

67  59  25 

1970 

Saturn 

W. 

37  42  43 

1965 

39  37  12 

1967 

41  31  38 

1970 

43  25  59 

1974 

BIars 

E. 

44  55  25 

1984 

43     1  25 

1988 

41    7  31 

1993 

39  13  45 

1999 

Jupiter 

E. 

55  32  46 

1956 

53  38    1 

1950 

51  43  22 

1963 

49  48  50 

1960 

Spica 

E. 

71  34     1 

1974 

69  39  46 

1979 

67  45  38 

1984 

65  51  38 

1990 

21 

Aldebarau 

W. 

77  29  24 

9009 

79  22  45 

9018 

81   15  51 

9099 

83    8  40 

9040 

Saturu 

W. 

52  55  45 

9007 

54  49    9 

9016 

56  42  18 

9096 

58  a5  12 

9036 

Pollux 

W. 

35    9    6 

9946 

36  56  25 

9235 

38  44    0 

9999 

40  31  45 

9996 

Mars 

E. 

29  47  52 

9044 

27  55  27 

9057 

»>    3  21 

9071 

24  11  37 

9066 

1 

Jupiter 

E. 

40  18  42 

9007 

38  25  18 

9017 

36  32  10 

9097 

34  39  18 

9030 

1 

Spicn 

E. 

56  24  29 

9033 

54  31  47 

9044 

52  39  21 

9056 

50  47  14 

9060 

22 

Aldebarau 

W. 

92  28    6 

9105 

94  18  57 

9190 

96    9  26 

9134 

97  59  33 

9140 

Saturn 

W. 

67  55  15 

9009 

69  46  15 

9013 

71  36  54 

9098 

73  27  10 

9043 

Pollux 

W. 

49  30  36 

9940 

51  18    4 

9948 

53    5  20 

9957 

54  52  23 

9967 

18 
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1 

GREENWICH  MEAN  TIME. 

1 

LUKAR  DISTANCES. 

• 

# 

Day  of  the 
Month. 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 
Diff. 

nil' 

P.L. 

of 

Diff. 

VPi. 

P.L. 

of 

Diff. 

IXh 

P.L. 

of 

Diff. 

0          1        II 

0          /        II 

O          1         II 

O         1        H 

^ 

Jupiter 

E. 

32  46  44 

S050 

30  54  28 

9069 

29    2  31 

9075 

27  10  54 

9088 

Spica 

E. 

48  55  27 

•9083 

47    4    1 

9096 

45  12  56 

9111 

43  22  14 

9198 

Antares 

E. 

94  44  26 

8114 

92  53  48 

9196 

91    3  29 

9139 

89  13  30 

9153 

23 

SATORir 

W. 

75  17    4 

9068 

77    6  34 

9075 

78  55  39 

9001 

80  44  20 

9908 

Pollux 

W. 

56  39  11 

9978 

58  25  43 

9990 

60  11  57 

9309 

61  57  53 

9316 

Spica 

E. 

34  15  18 

91H» 

32  27  23 

9943 

30  40    0 

9967 

28  53  12 

9999 

Aj]  tares 

E. 

80    9    0 

9930 

78  21  17 

9947 

76  34    0 

9965 

74  47    9 

9983 

Sun 

E. 

135  24  44 

9497 

133  43  27 

9514 

132    2  33 

9530 

130  22    2 

9548 

24 

Saturn 

W. 

89  41  23 

9996 

91  27  29 

9313 

93  13    9 

9338 

94  58  22 

9360 

Pollux 

W. 

70  42  20 

9391 

72  26    7 

9408 

74    9  30 

9495 

75  52  29 

9449 

Regulus 

W. 

34    8  21 

9313 

35  54    2 

9330 

37  39  18 

9348 

39  24    8 

9365 

Antares 

E. 

65  59  40 

9379 

64  15  a5 

9400 

62  32    0 

9490 

60  48  54 

9441 

Sun 

E. 

122    5  36 

9640 

120  27  35 

9658 

118  49  59 

9678 

117  12  49 

9688 

25 

Pollux 

W. 

84  21  18 

9530 

86    1  49 

9548 

87  41  55 

9566 

89  21  37 

9584 

Regulus 

W. 

48    1  55 

9455 

49  44  11 

9473 

51  26    2 

9491 

53    7  28 

9510 

Mars 

W. 

21     1  25 

9489 

22  42  53 

9509 

24  24    3 

9516 

26    4  54 

8530 

Antares 

E. 

52  21    3 

9553 

50  41    3 

9576 

49    1  35 

9588 

47  22  39 

9094 

Sun 

E. 

109  13  29 

9795 

107  38  54 

9815 

106    4  45 

9834 

104  31     1 

9863 

26 

Regulus 

W. 

01  28  25 

9596 

63    7  25 

9614 

64  46    1 

9631 

66  24  14 

9647 

Mars 

W. 

34  23  59 

9007 

36    2  45 

9699 

37  41  10 

9638 

39  19  14 

9659 

Jupiter 

W. 

23  49  41 

9587 

25  28  54 

9604 

27    7  44 

9690 

28  46  12 

9637 

Antares 

E. 

39  16.36 

9758 

37  41  13 

9787 

36    6  28 

9818 

34  32  24 

9859 

Sun 

E. 

96  48  31 

9948 

95  17  13 

9966 

93  46  18 

9885 

92  15  46 

3009 

27 

Regulus 

W. 

74  29  55 

9795 

76    6    1 

9741 

77  41  47 

9755 

79  17  14 

9768 

Mars 

W. 

47  24  33 

9795 

49    0  39 

9740 

50  36  26 

9753 

52  11  55 

9766 

Jupiter 

W. 

36  53    3 

9715 

38  29  23 

9730 

40    5  23 

9744 

41  41    5 

9758 

Spica 

W. 

21  25  46 

9843 

22  59  18 

9649 

24  32  51 

9845 

26    6  21 

9819 

Sun 

E. 

84  48  31 

3087 

>   83  20    6 

3104 

81  52    1 

3119 

80  24  15 

• 

3136 

28 

Regulus 

W. 

87    9  58 

9835 

88  43  40 

9848 

90  17    6 

9860 

91  50  16 

9671 

Mars 

W. 

60    5    7 

9898 

61  38  58 

9840 

63  12  34 

9859 

64  45  55 

9869 

Jupiter 

W. 

49  35    3 

9894 

51    9    0 

9835 

52  42  42 

9848 

54  16    8 

9868 

Spica 

W. 

33  51  58 

9885 

35  24  36 

9884 

36  57    3 

9901 

38  29  20 

9810 

Sun 

E. 

73    9  57 

3907 

71  43  56 

3990 

70  18  11 

3933 

68  52  41 

3947 

29 

Mars 

W. 

72  29  22 

9911 

74     1  27 

9990 

75  33  21 

8898 

77    5    4 

9936 

Jupiter 

W. 

61  59  50 

9910 

63  31  56 

9990 

65    3  50 

9998 

66  35  33 

9937 

Spica 

W. 

46    8    3 

9059 

47  39  16 

9960 

49  10  19 

9868 

50  41  12 

9875 

Sun 

E. 

61  48  47 

3303 

60  24  39 

3313 

59    0  43 

8394 

57  36  59 

3333 

30 

Jupiter 

W. 

74  11  34 

9974 

75  42  19 

9961 

77  12  55 

9987 

78  43  24 

9983 

Spica 

W. 

58  13  24 

3009 

59  43  25 

3015 

61  13  19 

3091 

62  43    6 

3096 

Sun 

E. 

50  40  58 

3377 

49  18  15 

3384 

47  55  40 

3399 

46  33  14 

3388 

31 

Spica 

W. 

70  10  25 

3050 

71  39  36 

3054 

73    8  42 

3058 

74  37  43 

3069 

Antares 

W. 

25  46  58 

3365 

27    9  54 

3337 

28  33  23 

3813 

29  57  19 

3884 

Sun 

E. 

39  42  55 

3430 

38  21   '2 

3435 

36  59  35 

• 

3440 

35  38    4 

3446 

xvm 
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GEEENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

KuM  and  DiteoUon 
of  Ol^eot. 

• 

Midnight. 

P.L. 

of 

Dlff. 

XVb. 

P.L. 

of 

Dlff. 

XVUib. 

P.L. 

of 

Dlff. 

XXlh. 

P.L. 

of 

Diff. 

0        1        ft 

o       /      // 

V 

0          /        #/ 

O           /         II 

;aa 

JUPITSR 

E. 

25  19  37 

9103 

23  28  42 

9117 

21  38    9 

9199 

19  47  59 

9147 

1 

Spica 

£. 

41  31  57 

SI44 

39  42    5 

9169 

37  52  40 

9181 

36    3  44 

9901 

1 

Antares 

E. 

87  23  51 

3167 

85  34  33 

9189 

83  45  38 

9198 

81  57    7 

8914 

23 

Saturn 

W. 

82  32  36 

9995 

84  20  26 

9949 

86    7  51 

9960 

87  54  50 

9977 

Pollux 

W. 

63  43  29 

9331 

65  28  44 

9345 

67  13  38 

9300 

68  58  10 

9375 

Spica 

E. 

27    7     1 

9319 

25  21  29 

9348 

23  36  40 

9389 

21  52  39 

9491 

Antares 

E. 

73    0  44 

9301 

71  14  46 

9990 

69  29  16 

9939 

67  44  14 

93S9 

1 

Sun 

E. 

128  41  55 

9566 

127    8  13 

9584 

125  22  55 

9609 

123  44    3 

9691 

24 

Satdrh 

W. 

96  43    8 

9369 

98  27  27 

9387 

100  11  20 

9405 

101  54  47 

9494 

Pollux 

W. 

77  35    4 

9459 

79  17  15 

9477 

80  59     1 

9494 

82  40  22 

9519 

ReguluB 

W. 

41    8  33 

9363 

42  52  32 

9401 

44  36    5 

9419 

46  19  13 

9437 

Antares 

E. 

59    6  18 

9463 

57  24  13 

9485 

55  42  39 

9507 

54     1  35 

9530 

Son 

E. 

115  36    6 

9716 

113  59  48 

9736 

112  23  56 

9756 

110  48  30 

9775 

25 

PoUux 

W. 

91     0  54 

9609 

92  39  46 

969i 

94  18  13 

9638 

95  56  16 

9656 

Regulus 

w. 

54  48  28 

9527 

56  29    4 

9545 

58    9  15 

9509 

59  49    2 

9580 

Mars 

w. 

27  45  25 

9545 

29  25  a5 

9561 

31     5  24 

9576 

32  44  52 

9591 

Antares 

E. 

45  44  17 

9649 

44    6  29 

9675 

42  29  15 

9701 

40  52  37 

9799 

t 

Sun 

E. 

102  57  42 

9873 

• 

101  24  48 

9891 

99  52  18 

9911 

98  20  13 

9999 

26 

Reguhis 

W. 

68    2    5 

9663 

69  39  34 

9679 

.  71  16  42 

9695 

72  53  29 

9710 

Mars 

W. 

40  56  58 

9668 

42  34  21 

9683 

44  11  24 

9697 

45  48    8 

9711 

Jupiter 

W. 

30  24  17 

9653 

32    2    0 

9660 

33  39  22 

9684 

35  16  23 

9700 

Antares 

E. 

32  59    3 

9887 

31  26  28 

9995 

29  54  41 

9967 

28  23  47 

3014 

Sun 

E. 

90  45  36 

3090 

89  15  48 

3037 

87  46  21 

3055 

86  17  16 

3071 

27 

Regulus 

W. 

80  52  23 

9783 

82  27  13 

9797 

84    1  45 

9810 

85  36    0 

9893 

■ 

Mars 

W. 

53  47    7 

9780 

55  22    1 

9799 

56  56  39 

9805 

58  31     1 

9817 

1 

Jupiter 

W. 

43  16  28 

9779 

44  51  33 

9786 

46  26  20 

9798 

48    0  50 

9811 

Spica 

W. 

27  39  45 

9855 

29  13    2 

9861 

30  46  11 

9869 

32  19  10 

9877 

Sun 

E. 

78  56  48 

3150 

77  29  39 

3165 

76    2  48 

3179 

74  36  14 

3193 

28 

Regulus 

W. 

93  23  12 

9889 

94  55  54 

9893 

96  28  22 

9904 

98    0  36 

9914 

1 

1 

Mars 

W. 

66  19    2 

9873 

67  51  55 

9883 

69  24  36 

9809 

70  57    5 

9901 

Jupiter 

W. 

55  49  20 

9870 

57  22  17 

9880 

58  55    1 

9891 

60  27  32 

9901 

, 

Spica 

W 

40    1  26 

9919 

41  :33  21 

9997 

43    5    6 

9935 

44  36  40 

9944 

Sun 

E. 

67  27  27 

3959 

66    2  27 

3970 

64  37  40 

3989 

63  13    7 

3993 

29 

Mars 

W. 

78  36  37 

9944 

80    8    0 

9951 

81  39  14 

9058 

83  10  19 

9965 

Jupiter 

W. 

68    7    5 

9945 

69  38  27 

9953 

71     9  39 

9961 

72  40  41 

9068 

Spica 

W. 

52  11  56 

9089 

53  42  31 

9989 

55  12  57 

9996 

56  43  15 

3003 

Sun 

E. 

56  13  26 

3343 

54  50    4 

3351 

53  26  52 

3360 

52    3  50 

3369 

30 

Jupiter 

W. 

80  13  45 

9999 

81  43  59 

3004 

83  14    7 

3009 

84  44    8 

3014 

Spicii 

W. 

64  12  47 

3031 

65  42  21 

3037 

67  11  48 

3049 

68  41     9 

3046 

Suif 

E. 

45  10  55 

3405 

43  48  44 

3419 

42  26  41 

3418 

41     4  45 

3493 

31 

Spica 

W. 

76    6  39 

3065 

77  35  31 

3068 

79    4  20 

3071 

80  33    5 

3073 

1 

Antares 

W. 

31  21  38 

3977 

32  46  17 

3969 

34  11  13 

3950 

35  36  23 

3940 

t 

Sun 

E. 

34  16  38 

3450 

32  55  18 

3454 

31  34    3 

3459 

30  12  53 

3464 

20 


FEBRUARY,   1886. 


I. 


AT  GREENWICH  APPARENT  NOON. 


i 

i 

• 

d 

► 

S 

• 

9 

^ 

M 

■*» 

9 

•s 

•8 

>k 

>a 

« 

« 

p 

Q 

Mon. 

1 

Tues. 

2 

Wed. 

3 

Thur. 

4 

Frid. 

5 

Sat. 

6 

SUN. 

7 

Mon. 

8 

Tues. 

9 

Wed. 

10 

Thur. 

11 

Frid. 

12 

Sat. 

13 

SUJS. 

14 

Mon. 

15 

Tues. 

16 

Wed. 

17 

Thur. 

18 

Frid. 

19 

Sat. 

20 

SUN, 

21 

Mon. 

22 

Tues. 

23 

Wed. 

24 

Thur. 

25 

Frid. 

26 

Sat. 

27 

SUN. 

28 

Mon. 

29 

THE  SUN'S 


Apparent 
Right  Asconaion. 


h     m       s 

21  0  20.85 
21  4  24.82 
21  8  27.98 

21  12  30.33 

21  16  31.86 

21  20  32.57 

21  24  32.46 

21  28  31.53 

21  32  29.79 

21  36  27.24 

21  40  23.89 

21  44  19.76 

21  48  14.85 

21  52  9.18 

21  56  2.75 

21  59  55.59 

22  3  47.70 
22  7  39.11 

22  11  29.82 

22  15  19.87 

22  19  9.28 

22  22  58.05 
22  26  46.20 

22  30  33.76 

22  34  20.74 
22  38  7.17 

22  41  53.06 

22  45  38.43 

22  49  23.29 


Diff.  for 
1  Hoar. 


s 
10.183 

10.149 

10.114 

10.080 
10.046 
10.012 

9.978 
9.944 
9.911 

9.878 
9.845 
9.812 

9.780 
9.748 
9.717 

9.687 
9.657 
9.628 

9.599 
9.572 
9.545 

9.519 
9.494 
9.470 

9.446 
9.423 
9.401 
9.380 

9.359 


Apparent 
Declination. 

Diff.  for 
1  Hoar. 

S.  17     1  43.8 
16  44  25.4 
16  26  49.4 

•Hi2.89 
43.63 
44.36 

16    8  56.4 
15  50  46.7 
15  32  20.8 

+45.06 
45.74 
46.41 

15  13  39.1 
14  54  42.0 
14  35  29.9 

+47.06 
47.69 
48.31 

14  16     3.2 
13  56  22.5 
13  36  28.2 

+48.90 
49.48 
50.05 

13  16  20.5 
12  55  59.9 
12  35  26.8 

+50.60 
51.12 
51.63 

12  14  41.7 
11  53  45.0 
11  32  37.1 

+52.12 
52.59 
53.05 

11   11  18.3 
10  49  48.9 
10  28    9.5 

+53.50 
53.92 
54.33 

10    6  20.5 
9  44  22.2 
9  22  15.0 

+54.73 
55.12 
55.48 

8  59  59.3 
8  37  35.6 
8  15    4.2 
7  52  25.4 

+55.83 
56.15 
56.46 
56.76 

S.   7  29  39.7 

+57.03 

Senii- 
diameter. 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Iferidlan. 


// 


6  15.94 

6  15.79 

6  15.63 

6  15.47 

6  15.31 

6  15.15 

6  14.98 

6  14.81 

6  14.63 

6  14.45 

6  14.27 

6  14.09 

6  13.90 

6  13.71 

6  13.51 

6  13.31 

6  13.10 

6  12.89 

6  12.67 

6  12.45 

6  12.23 

6  12.00 

6  11.77 

6  11.54 

6  11.30 

6  11.06 

6  10.81 

6  10.57 


16  10.32 


68.24 
68.13 
68.01 

67.90 
67.78 
67.67 

67.^5 
67.44 
67.33 

67.22 
67.11 
67.00 

66.89 
66.78 
.66.68 

66.57 
66.47 
66.37 

66.28 
66.18 
66.09 

66.00 
65.91 
65.82 

65.73 
65.65 
65.56 
65.48 

65.41 


Eqaatiou  of 

Time! 

to  be 

Added  to 

Apparent 

Time. 


13  50.68 

13  58.09 

14  4.68 

14  10.45 
14  15.41 
14  19.55 

14  22.87 
14  25.38 
14  27.08 

14  27.98 
14  28.09 
14  27.41 

14  25.95 
14  23.73 
14  20.76 

14  17.04 
14  12.61 
14    7.48 

14  1.66 
13  55.17 
13  48.04 

13  40.29 
13  31.92 
13  22.95 

13  13.40 
13  3.31 
12  52.68 
12  41.52 

12  29.85 


Diff.  for 
1  Hoar. 


s 

0.326 
0.292 
0.258 

0.224 
0.190 
0.156 

0.122 
0.088 
0.055 

0.022 
0.011 
0.044 

0.076 
0.108 
0.139 

0.169 
0.199 
0.228 

0.256 
0,283 
0.310 

0.336 
0.361 
0.385 

0.409 
0.432 
0.454 
0.475 

0.496 


NOTB.— The  mean  time  of  semidiameter  passing  may  be  found  by  sabtiaoting  0«.18  firom  the  sidereal  time. 

The  sign  +  prefixed  to  the  hoarly  change  of  declination  indicates  that  south  declinations  are  decreasing. 


n. 
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AT  GREEN  WIOH  MEAN  NOON. 

THE  SUN'S 

• 

1 
1 

• 

1 

• 

1 

1 

ft 

Xqnatlon  of 

Time, 

to  be 
Bnbtraoted 

ffirom 
Mean  Time. 

DIft  for 
1  Hour. 

BMenal 

Time, 

or 

Right  ABoenalon 

of 

lieanSon. 

Appertnt 
Bight  Aecenelon. 

Diff.  for 
IHovr. 

Apparent 
DeoUn»tion. 

DUE  for 
iHonr. 

Mon. 

21     )  18.50 

10.183 

S.  17*     l'  53!8 

•H2.88 

m     .  8 

13  50.61 

0.326 

h     m       s 

20  46  27.89 

Tues. 

2 

21     4  22.46 

10.148 

16  44  35.6 

43.62 

13  58.02 

0.292 

20  50  24.44 

Wed. 

8 

2'     8  25.61 

10.114 

16  26  59.9 

44.35 

14    4.62 

0.258 

20  54  20.99 

Thur. 

4 

21   12  27.95 

10.080 

16    9    7.1 

+45.05 

14  10.40 

0.224 

20  58  17.55 

Frid. 

5 

21   16  29.47 

10.046 

15  50  57.6 

45.73 

14  15.37 

0.190 

21     2  14.10 

SaL 

0 

21  20  30.18 

10.012 

15  32  31.9 

46.40 

14  19.52 

0.156 

21     6  10.66 

SUN. 

7 

21  24  30.07 

9.978 

15  13  50.4' 

+47.05 

14  22.85 

0.122 

21  10    7.21 

Mon. 

8 

21  28  29.14 

9.944 

14  54  53.5 

47.68 

14  25.37 

0.088 

21   14     3.77 

Taes. 

9 

21  32  27.40 

9.911 

14  35  41.6 

48.30 

14  27.08 

0.055 

21   18    0.32 

Wed. 

10 

21  36  24.86 

9.878 

14  16  15.1 

+48.89 

14  27.98 

0.022 

21  21  56.88 

Thur. 

11 

21  40  21.52 

9.845 

13  56  34.5 

49.47 

14  28.09 

0.011 

21  25  53.43 

Frid. 

12 

21  44  17.40 

9.812 

13  36  40.3 

50.04 

14  27.42 

0.044 

21  29  49.98 

Sat. 

13 

21  48  12.50 

9.780 

J3  16  32.7 

+50.59 

14  25.97 

0.076 

21  33  46.53 

SUN. 

14 

21  52    6.84' 

9.748 

12  56  12.2 

51.12 

14  23.75 

0.108 

21  37  43.09 

Mon. 

15 

21  56    0.43 

9.717 

12  35  39.2 

51.63 

14  20.79 

0.139 

21  41  39.64 

Tues. 

16 

21  59  53.28 

9.687 

12  14  54.2 

+52.12 

14  17.08 

0.169 

21  45  36.20 

Wed. 

.17 

22    3  45.41 

9.657 

11  53  57.6 

62.59 

14  12.66 

0.199 

21  49  32.75 

Thur. 

18 

22    7  36.84 

9.628 

11  32  49.7 

53.05 

14    7.54 

0.228 

21  53  29.30 

Frid. 

19 

22  11  27.57 

9.600 

11  11  30.9 

+53.50 

14     1.72 

0.256 

21  57  25.85 

Sat. 

20 

22  15  17;64 

9.573 

10  50     1.5 

53.92 

13  55.23 

0.283 

22     1  22.41 

SUN. 

21 

22. 19    7.07 

9.546 

10  28  22.1 

54.33 

13  48.11 

0.310 

22     5  18.96 

Mon. 

22 

22  22  55.87 

9.520 

10    6  33.1 

+54.73 

13  40.36 

0.336 

22     9  15.51 

Tues. 

23 

22  26  44.06 

9.495 

9  44  34.7 

55.12 

13  32.00 

0.361 

22  13  12.06 

Wed. 

24 

22  30  31.65 

9.471 

9  22  27.4 

55.48 

13  23.03 

0..385 

22  17    8.62 

Thur. 

25 

22  34  18.66 

9.447 

9    0  11.6 

+55.83 

13  13.49 

0.409 

22  21     5.17 

Frid. 

26 

22  38    5.12 

9.424 

8  37  47.8 

56.15 

13     3.40 

0.432 

22  25     1.72 

Sat 

27 

22  41  51.04 

9.402 

8  15  16.3 

56.46 

12  52.77 

0.454 

22  28  58.27 

SUN 

28 

22  45  36.44 

9.381 

7  52  37.4 

56.76 

12  41.61 

0.475 

22  32  54.83 

Mon. 

29 

22  49  21.33 

9.360 

S.     7  29  51.6 

+67.04 

12  29.95 

0.496 

22  36  51.38 

KOTB.— Th 
Tb 

e  semidiameter  for  meui  noon 
e  sign  +  prefixed  to  tbe  honrl; 
tdeoreaehig. 

may  be  Msomed  the  seme  as  tl 
f  ohange  of  dedlnation  indioati 

liat  for  apparent 
» that  south  deo 

noon. 

Diir.  for  1  Hour, 
+  9".a'>65. 
(Table  III.) 
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ni. 


AT  GREENWICH. MEAN  NOON. 


§ 

4* 


& 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 

14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 
28 

29 


SI 

e 

I 


32 
33 
34 

35 
36 
37 

38 
39 
40 

41 
42 
43 

44 
45 
46 

47 
48 
49 

50 
51 
52 

53 
54 
55 

56 
57 

58 
59 

60 


THE  SUN'S 


TBUE  LONGXTUDE. 


ti 


312  36  56.7 

313  37  49.0 

314  38  40.3 

315  39  30.4 

316  40  19.3 

317  41  6.8 

318  41  52.9 

319  42  37.5 

320  43  20.5 

321  44  1.8 

322  44  41.5 

323  45  19.5 

324  45  55.8 

325  46  30.4 

326  47  3.2 

327  47  34.2 

328  48  3.6 

329  48  31.4 

330  48  57.6 

331  49  22.2 

332  49  45.3 

333  50  6.9 

334  50  26.9 

335  50  45.5 

336  51  -2.7 

337  51  18.5 

338  51  32.8 

339  51  45.6 

340  51  56.8 


.  / 


tt 


36  54.6 

37  46.8 

38  38.0 

39  28.0 

40  16.7 

41  4.1 

41  50.1 

42  34.6 

43  17.5 

43  58.7 

44  38.3 

45  16.2 

45  52.4 

46  26.9 

46  59.6 

47  30.5 

47  59.8 

48  27.5 

48  53.6 

49  18.1 

49  41.1 

50  2.6 
50  22.5 
50  41.0 

50  58.1 

51  13.8 
51  28.0 
51  40.7 

51  51.8 


DliC  for 
IHoor. 


52.20 
52.16 
52.11 

52.06 
52.01 
51.95 

51.89' 

51.83 

51.76 

51.69 
51.62 
51.55 

51.47 
51.40 
51.33 

51.26 
51.19 
51.12 

51.06 
50.99 
50.93 

50.87 
50.81 
50.75 

50.69 
50.63 
50.56 
50.50 


150.43 


LATITUDE. 


// 


+  0.10 
+  0.04 
-0.05 

-0.16 
0.28 
0.41 

-0.55 
0.68 
0.79 

-0.88 
0.94 
0.08 

-0.99 
0.96 
0.91 

-0.84 
0.74 
0.62 

-0.49 
0.35 
0.21 

-0.08 

+  0.03 

0.11 

+  0.17 
0.20 
0.20 
0.16 

+  0.10 


of  the 

Badiiis  Vector 

of  the 

Earth. 


9.9937507 
9.9938195 
9.9938896 

9.9939609 
9.9940334 
9.9941071 

9.9941822 
9.9942587 
9.9943364 

9.9944155 
9.9944961 
9.9945784 

9.9946626 
9.9947486 
9.9948365 

9.9949263 
9.9950182 
9.9951123 

9.9952084 
9.9953064 
9.9954063 

9.9955081 
9.9956117 
9.9957170 

9.9958237 
9.9959317 
9.9960408 
9.9961509 

9.9962618 


DiiCfor 
1  Honr. 


+  28.4 
29.0 
29.5 

+  30.0 
30.5 
31.1 

+  31.6 
32.1 
32.7 

+  33.3 
33.9 
34.7 

+  36.4 
36.2 
37.0 

+  37.9 
38.8 
39.6 

+  40.5 
41.3 
42.0 

+  42.8 
43.5 
44.1 

+  44.7 
45.2 
45.7 
46.1 

+  46.4 


H< 

MB  Time 

of 

SIdensI  Koon. 

h 

m 

« 

3 

13 

0.40 

3 

9 

4.49 

3 

5 

8.58 

3  1  12.67 
2  57  16.77 
2  53  20.86 

2  49  24.95 
2  45  29.04 
2  41  33.14 

2  37  87.23 
2  33  41.32 
2  29  45.41 

2  25  49.50 
2  21  53.59 
2  17  57.68 

2  14  1.77 
2  10  .  5.87 
2  6  9.97 

2  2  14.06 
1  58  18.16 
1  54  22.25 

1  50  26.34 
1  46  30.43 
1  42  34.52 

1  38  38.62 

1  34  42.71 

1  30  46.80 

1  26  50.90 

1  22  55.00 


NOTBw— The  nmnheTB  in  oolanm  A  ooneapond  to  the  tme  equinox  of  the  date;  in  oolnmn  A',  to 
the  mean  eqoinox  of  Janoary  (H.O. 


Diif  for  1  Hour, 
—  9*.8296. 
(Table  n.) 


IV. 
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GBEENWIOH  MEAN  TIME. 


g 

• 


it 


THE  MOON'S 


SSMIDIAHBTBIL 


HOSIZONTAL  PARALLAX. 


XIPPBR  T&A.KSIT. 


AGS. 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 

29 


Noon. 


tt 


14  46.2 
14  44.0 
14  43.4 

14  44.3 
14  46.5 
14  50.1 

14  55.1 

15  1.9 
15  10.4 

15  20.8 
15  33.0 

15  46.5 

16  0.9 
16  15.1 
16  27.9 

16  37.8 
16  43.5 
16  44.0 

16  39.1 
16  29.3 
16  15.9 

16  0.5 
15  44.5 
15  29.3 

15  15.8 
15  4.5 
14  55.7 
14  49.6 

14  45.9 


Midnight. 


Hoon. 


// 


14  44.9 
14  43.6 
14  43.7 

14  45.2 
14  48.1 
14  52.4 

14  58.3 

15  6.0 
15  15.4 

15  26,7 
15  39.6 

15  53.7 

16  8.1 
16  21.8 
16  33.3 

16  41.3 
16  44.4 
16  42.2 

16  34.7 
16  23.0 
16     8.4 

15  52.5 
15  36.8 
15  22.3 

15  9.8 
14  59.8 
14  52.3 

14  47.4 

14  44.9 


I         u 

54  5.4 
53  57.5 
53  55.3 

53  58.3 

54  6.4 
54  19.6 

54  38.3 

55  3.2 

55  34.5 

56  12.6 

56  57.2 

57  47.0 

58  39.8 

59  32.0 

60  19.1 

60  55.5 

61  16.2 
61  18.0 

60  59.9 
60  24.1 
59  35.0 


Di£l6r 
IHonr. 


-0.45 
-0.20 
•M).03 

40.93 
0.44 
0.66 

+0.90 
1.17 
1.45 

+1.73 

1.98 

'8.15 

+2.21 
2.10 
1.77 

+1.22 
+0.48 
-0.35 

-1.14 
1.80 
2.24 


Midnight. 


58  38.4 

-2.43 

57  39.8 

2.41 

56  43.8 

2.22 

55  54.1 

-1.91 

55  12.6 

1.54 

54  40.5 

1.14 

54  17.9 

0.75 

54    4.4 

-0.39 

/        // 

54  0.7 
53  55.8 

53  56.2 

■  • 

54  1.7 
54  12.3 
54  28.2 

54  49.9 

55  18.0 

55  52.8 

56  34.2 

57  21.5 

58  13.2 

59  6.3 

59  56.5 

60  38.9 

61  8.1 
61  19.6 
61  11.4 

60  44.0 
60  0.8 
59    7.3 

58  9.0 
57  11.2 
56  18.0 

55  32.2 
54  55.3 
54  28.0 
54  10.0 

54    0.8 


Difll  for 
1  Hour. 


Meridian  of 
Greenwich. 


-0.33 
-0.09 
+0.13 

+0.33 
0.55 
0.78 

+1.03 
1.31 
1.59 

+1.86 
2.08 
2.20 

+2.18 
1.96 
1.52 

+0.87 
+0.07 
-0.75 

-1.49 
2.04 
2.36 

-2.44 
2.33 

2.08 

-1.73 
1.34 
0.94 
0.56 

-0.22 


h      m 

22  56.3 

23  42.4 

6 

0  27.6 

1  11.8 

1  55.3 

2  38.6 

3  22.2 

4  6.9 

4  53.2 

5  42.0 

6  33.8 

7  28.9 

8  26.9 

9  27.0 

10  27.8 

11  27.9 

12  26.3 

13  22.5 

14  16.6 

15  8.9 

15  59.9 

16  50.1 

17  39.7 

18  28.9 

19  17.6 

20  5.7 

20  53.0 

21  39.4 
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9.1949 

17  56  54.2 

9.063 

10 

19    6  55.09 

9.0719 

17  55  44.7 

9.057 

11 

17  28  14.14 

9.1940 

17  58  55.3 

1.974 

11 

19    8  59.32 

9.0697 

17  53  38.8 

9.130 

12 

17  30  21.55 

9.1931 

18    0  51.1 

1.886 

12 

19  11    3.46 

9.0683 

17  51  28.0 

9.991 

13 

17  32  28.91 

9.1999 

18    2  41.6 

1.798 

13 

19  13    7.52 

9.0670 

17  49  12.3 

9.309 

14 

17  34  36.22 

9.1914 

18    4  26.9 

1.711 

14 

19  15  11.50 

9.0656 

17  46  51.8 

9.388 

15 

17  36  43.48 

9.1906 

18    6    6.9 

1UI99 

15 

19  17  15.39 

9.0649 

17  44  26.4 

9.463 

16 

17  38  .50.68 

9.1196 

18    7  41.6 

1.534 

16 

19  19  19.20 

9.0097 

17  41  56.2 

9.543 

17 

17  40  57.83 

9.1187 

18    9  11.0 

1.447 

17 

19  21  22.92 

9.0619 

17  39  21iJ 

90i99 

18 

17  43    4.92 

9.1177 

18  10  35.2 

1.359 

18 

19  23  26.55 

9.0508 

17  36  41.5 

9.708 

19 

17  45  11.95 

9.1167 

18  11  54.1 

1.971 

19 

19  25  30.10 

9.0584 

17  33  57.0 

8.789 

20 

17  47  18.93 

9.1158 

18  13    7.7 

1.189 

20 

19  27  33.56 

9.0569 

17  31    7.7 

9.861 

21 

17  49  25.85 

9.1148 

18  14  16.0 

1.094 

21 

19  29  36.93 

9.05S5 

17  28  ia7 

9.939 

22 

17  51  32.71 

9.1138 

18  15  19.0 

1.007 

22 

19  31  40.22 

9.0541 

17  25  15.0 

3.018 

23 

17  53  39.51 

9.1199 

18  16  16.8 

0.019 

23 

19  33  43.42 

9.0596 

17  22  11.6 

30197 

24 

17  as  46.26 

9.1190 

S.18  17    9.3 

0.839 

24 

19  35  46.53 

90)611 

S.17  19    3.4 

3.176 

XII. 
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OREENWIOH  MEAN  TIME. 


PHASES  OF  THE  MOON. 


d  h       m 

•  New  Moon February        3  15    14.6 

D  First  Quarter 11  14    46.2 

O  Full  Moon 18  6    15.0 

<r  Last  Quarter 25  5    11.3 

d  h 

C  Apogee .•••••    February        2  22.3 

C  Perigee 17  14.1 
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FEBRUARY, 


■ 

GBEBNWIOH  MEAN  TIME. 

• 

LUNAR  DIBTAKCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 

DiiT. 

nih. 

P.L. 

of 

DiiT. 

• 

Vlh. 

P.L. 

of 

DiiT. 

P.  L. 

of 

Diff. 

O          /        #/ 

^o    ^   '   ^" 

8l59    S 

O           /       M 

1 

Spica 

W. 

82    1  47 

3078 

83  30  26 

3078 

3P81 

86  27  35 

3089 

Antares 

w. 

37     1  45 

3930 

38  27  19 

3991 

39  53    3 

3914 

41  18  56 

3807 

Sun 

E. 

28  51  49 

3400 

27  30  50 

3473 

26    9  56 

3478 

24  49    7 

3483 

5 

Sun 

W. 

14  49  32 

3408 

16    9  58 

3485 

17  30  39 

3473 

18  51  34 

3463 

«  Arietis 

E. 

64  47  42 

3S06 

63  21  40 

3908 

61  55  40 

3300 

60  29  41 

S810 

Aldebaran 

E. 

96  51  49 

3044 

95  22  31 

3049 

93  53  10 

3000 

92  23  45 

3035 

6 

Sun 

W. 

25  38  42 

3433 

27    0  34 

3415 

28  22  34 

3408 

29  44  42 

3400 

a  Arietis 

E. 

53  20  25 

3334 

51  54  44 

3999 

50  29    9 

C334 

49    3  40 

3939 

Aldeharao 

E. 

84  55  32 

3015 

83  25  38 

3010 

81  55  38 

S006 

80  25  32 

3001 

7 

Sun 

W. 

36  37  26 

3364 

38    0  24 

3356 

39  23  31 

3348 

40  46  47 

3338 

a  Arietis 

E. 

41  58  16 

3384 

40  33  46 

3397 

39    9  31 

3313 

37  45  35 

3339 

Aldebaran 

E. 

72  53  26 

3973 

71  22  39 

9966 

69  51  44 

9960 

68  20  41 

9954 

Saturn 

E. 

96  38  27 

9960 

95    7  36 

9964 

93 '36  38 

9957 

92    5  31 

9950 

8 

Sun 

W. 

47  45  32 

3897 

49    9  47 

3987 

50  34  14 

3977 

51  58  52 

3987 

a  Pegasi 

W. 

26  12  23 

4748 

27  12  42 

4554 

28  15  47 

4386 

29  21  21 

4999 

Aldebnraii 

E. 

60  43  13 

3915 

59  11  13 

9907 

57  39-  3 

9600 

56    643 

9891 

Saturn 

E. 

84  27  46 

9913 

82  55  44 

9905 

81  23  32 

9807 

79  51    9 

8880 

Pollux 

E. 

104  20    2 

3000 

102  49  49 

9091 

101  19  25 

9981 

99  48  49 

9979 

9 

Sun 

W. 

59    5    7 

3313 

60  31     1 

3901 

61  57    9 

3189 

63  23  31 

3177 

a  Pegasi 

W. 

35  19    6 

3734 

36  35  28 

3640 

37  53    9 

3583 

39  12    2 

3599 

Aldebaran 

E. 

48  22    4 

9841 

46  48  29 

9831 

45  14  41 

8890 

43  40  39 

9808 

Saturn 

E. 

72    6  24 

9849 

70  32  50 

9831 

68  59    2 

9891 

67  25    1 

9810 

Pollux 

E. 

92  12  43 

9091 

90  40  51 

9011 

89    8  46 

9000 

87  36  27 

8888 

10 

Sun 

W. 

70  39  13 

3110 

72    7  10 

3096 

73  35  25 

3089 

75    3  57 

3067 

a  Pegasi 

W. 

46    1  46 

3970 

47  26  22 

3940 

48  51  44 

3903 

50  17  50 

3186 

Aldebaran 

E. 

35  46  42 

9748 

34  11    6 

9735 

32  35  13 

9799 

30  59    3 

9700 

Saturn 

E. 

59  31  19 

9753 

57  55  49 

9741 

56  20    3 

9798 

54  44    0 

9715 

Pollux 

E. 

79  51  14 

9831 

78  17  27 

9819 

76  43  24 

9808 

75    9    6 

8785 

11 

Sun 

W. 

82  31  18 

9989 

84     I  45 

9979 

85  32  33 

9058 

87    3  41 

9839 

a  Pegasi 

W. 

57  38  22 

3019 

59    8  20 

9984 

60  38  53 

9958 

62    9  59 

9939 

Saturn 

E. 

46  39  28 

9649 

45    1  40 

9636 

43  23  34 

9693 

41  45  10 

9600 

Pollux 

E. 

67  13  32 

9733 

65  37  a5 

9790 

64    1  22 

9707 

62  24  52 

9896 

Regulus 

E. 

103    0  34 

9640 

101  22  33 

9095 

99  44  12 

9610 

98    5  31 

9595 

12 

Sun 

W. 

94  44  49 

9859 

96  18  10 

9834 

97  51  54 

9816 

99  26    1 

9798 

a  Pegasi 
a  Arietis 

W. 

69  53  25 

98J1 

71  27  38 

9789 

73    2  20 

9787 

74  37  31 

9746 

W. 

26  54  34 

3196 

28  20  48 

3109 

29  48  47 

3031 

31  18  21 

9983 

Saturn 

E. 

33  28  34 

3544 

31  48  22 

9539 

30    7  53 

9560 

28  27    7 

9509 

Pollux 

E. 

54  18  20 

3636 

52  40  14 

9896 

51     1  54 

9615 

49  23  20 

9608 

Regulus 

E. 

89  46  40 

9514 

88    5  46 

9497 

86  24  29 

9481 

84  42  49 

9485 

13 

Sun 

W. 

107  22  38 

9706 

108  59  10 

9668 

110  36    6 

9680 

112  13  27 

9651 

a  Pegasi 

W. 

82  40  19 

9646 

84  18  12 

9097 

85  56  30 

9809 

87  35  13 

9501 

a  Arietis 

W. 

39    5  10 

9708 

40  41  39 

9668 

42  19    2 

9631 

43  57  15 

9506 

Pollux 

E. 

41    7  38 

9573 

39  28    6 

957r 

37  48  31 

9579 

36    8  57 

9574 

xrr. 
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QBEENWIGH  MEAN  TDCB. 

• 

LUNAR  DISTANCES. 

k 

Hameand  DireoUon 

Midnight. 

P.L. 
of 

Xl^- 

P.L. 
of 

XV1111». 

P.L. 
of 

XXlh 

P.L. 
of 

1 

WA    VU^WVa 

Diff. 

Dlff. 

Diff. 

Diff. 

Spica 

W. 

O           1        II 

87  56    6 

3064 

O          1        tl 

89  24  35 

3086 

_  O           1         II 

90  53    2 

3087 

O           1        It 

92  21  28 

3088 

Antares 

W. 

42  44  57 

3901 

44  11    5 

3196 

45  37  19 

3101 

47    3  39 

3186 

SUK 

E. 

23  28  24 

3488 

22    7  47 

3403 

20  47  15 

3499 

19  26  50 

3506 

5 

Sun 

W. 

20  12  40 

3453 

21  33  57 

9445 

22  55  23 

3437 

24  16  58 

3499 

1 

a  Arietis 

E. 

59    3  44 

3913 

.57  37  50 

3815 

56  11  58 

3918 

54  46  10 

3990 

Aldeharno 

E. 

90  54  16 

3031 

89  24  42 

3098 

87  55    4 

3094 

86  25  21 

3019 

6 

&VJH 

W. 

31     6  59 

3303 

32  29  23 

3366 

;i3  51  56 

3379 

35  14  37 

3379 

o  Arietis 

E. 

47  38  17 

3946 

46  13    2 

3953 

44  47  56 

3969 

43  23    0 

3979 

AldebaraD 

E. 

78  55  20 

9006 

77  25    2 

9990 

75  54  37 

9985 

74  24    5 

9979 

7 

Suit 

W. 

42  10  13 

3339 

4,)  33  48 

4384 

44  .57  32 

3314 

46  21  27 

3306 

a  Arietis 

E. 

36  22    0 

3353 

34  58  50 

3378 

33  36    8 

3408 

32  14    0 

3449 

Aldebarao 

E. 

66  49  30 

9946 

65  18  10 

9939 

63  46  41 

99:u 

6^^  15    2 

9994 

Satukn 

E. 

90  34  16 

9944 

89    2  53 

9936 

87  31  20 

9999 

85  59  38 

9991 

8 

Son 

W. 

53  23  42 

3957 

54  48  44 

3946 

56  13  59 

3936 

.57  39  26 

3994 

a  Pegasi 

W. 

30  29  10 

4111 

31  39    1 

3997 

32  50  44 

3695 

34    4    9 

3805 

Aldebamu 

E. 

54  34  12 

9881 

.53     1  29 

9871 

51  28  33 

9869 

49  55  25 

9858 

Saturn 

E. 

78  18  36 

9880 

7()  45  51 

9870 

75  12  54 

9861 

73  39  45 

9859 

Pollux 

E. 

98  18    1 

9969 

9(i  47     1 

9068 

95  15  48 

9949 

93  44  22 

9031 

9 

Sun 

W. 

64  50    8 

3164 

66  17    0 

3151 

67  44    8 

3138 

69  11  32 

3194 

a  Pegani 

W. 

40  32    2 

3466 

41  .53    4 

3415 

43  15    4 

3366 

44  37  59 

3391 

AldebaraD 

E. 

42    6  22 

9798 

40  31  51 

9785 

38  57    4 

a7TJ 

37  22    1 

9761 

Saturn 

E. 

65  50  46 

9799 

64  16  17 

9788 

62  41  33 

9776 

61    6  34 

9764 

Pollux 

E. 

86    3  53 

98n 

84  31    5 

9606 

82  58    3 

9855 

81  24  46 

9843 

10 

Sun 

W. 

76  32  47 

3059 

78    1  56 

3036 

79  31  24 

3091 

81     1  11 

3005 

aPegaai 

W. 

51  44  38 

3134 

.53  12    6 

3101 

54  40  14 

3070 

56    9    0 

3041 

Aldebarau 

E. 

29  22  35 

'3685 

27  45  48 

0681 

26    8  43 

9667 

24  31  19 

9659 

Saturn 

E. 

5:{    7  40 

9709 

51  31    3 

9689 

49  54    9 

9676 

48  16  57 

9663 

PoUux 

E. 

73  34  32 

9783 

71  59  42 

9770 

70  24  35 

9758 

68  49  12 

9745 

11 

Sun 

W. 

88  35  11 

9991 

90    7    3 

9905 

91  39  16 

9887 

93  11  51 

9869 

aPegasi 

W. 

63  41  37 

9907 

65  13  47 

9889 

66  46  29 

9858 

68  19  42 

9835 

Saturn 

E. 

40    6  27 

9996 

38  27  26 

9983 

36  48    7 

,2569 

35    8  29 

9556 

Pollux 

E. 

60  48    6 

9684 

59  11    4 

9671 

57  33  45 

9659 

55  56  10 

S648 

Re^tulus 

E. 

96  26  29 

9579 

94  47    5 

9563 

93    7  19 

9547 

91  27  11 

9530  ' 

1 

12 

Sun 

W. 

101     0  32 

9779 

102  .35  28 

9761 

104  10  47 

2743 

105  46  30 

9794  ! 

a  PegaHi 
a  Arietis 

W. 

76  13  10 

2795 

77  49  17 

9704 

79  25  51 

2664 

81    2  52 

9665 

W. 

32  49  20 

9901 

34  21  37 

9847 

35  55    4 

2796 

37  29  37 

9749  ' 

Saturn 

E. 

26  46    6 

9499 

25    4  52 

9499 

23  23  27 

9487 

21  41  55 

9465 

Pollux 

E. 

47  44  33 

S597 

46    5  34 

9589 

44  26  24 

9583 

42  47    5 

9577  1 

Regulus 

E. 

83    0  46 

9448 

81  18  19 

9431 

79  35  28 

9414 

77  52  13 

9396; 

13 

Sun 

W. 

113  51  13 

9633 

115  29  23 

9615 

117    7  58 

9597 

118  46  57 

9579  ; 

aPe^asi 
a  Anetis 

W. 

89  14  20 

9574 

90  53  50 

9968 

92  33  43 

9549 

94  13  58 

9597 

W. 

45  36  15 

9564 

47  16    0 

9533 

48  56  27 

9604 

50  37  35 

9476 

PoUux 

E. 

34  29  27 

9561 

32  50    6 

9991 

31  10  59 

9607 

29  32  14 

9899 

1 

34 
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XV. 


GBEENWIOH  MEAN  TIME. 


LUNAB  DISTANCES. 


13 


14 


15 


16 


17 


18 


19 


20 


21 


XTaBM  Mid  Diieotloo 
of  OtOoot. 


Regulus  E . 

Mam  E. 

Sun  W. 

aArietis  W. 

Aldebarao  W. 

Regulus  E . 

Mars  E  . 

Jupiter  E  . 


aArietis 
Aldebaran 
Regulus 
Mars 

Ju^TXR 

Spica 


a  Arietis  W. 

Aldebai-an  W. 

Saturzv  W. 

Regulus  E . 

Mars  E  . 

Jupiter  E  . 

Spica  E . 

a  Arietis  W. 

Aldebaran  W. 

Saturn  W. 

Pollux  W. 

Mars  E  . 

Jupiter  E  . 

Spica  E . 

Aldebaran  W. 

Saturn  W. 

Pollux  W. 

Jupiter  E  . 

Spica  E . 

AjQtares  E . 

Aldebaran  W. 

Saturn  W. 

Pollux  W. 

Spica  E . 

Antares  E . 

Saturn  W. 

Pollux  W. 

Regulus  W. 

Antares  E . 

PoUuz  W. 


Noon. 


75 
101 


4  46 


120  26  21 
52  19  22 
18  4  19 
62  4  40 
86  47  10 
98  45  32 


w. 

66  13  59 

w. 

32  34  11 

E. 

47  35  37 

E. 

72  3  37 

E. 

84  10  58 

E. 

101  8  16 

80  37  5 
47  26  10 
24  20  59 
32  45  5 
56  57  47 
69  14  10 
86  19  53 

95  17  44 
62  33  49 
39  20  17 
21  33  12 
41  36  41 
54    1  34 

71  16  2 

77  48  3 
54  30  56 
35  26  9 
38  42  14 
56  6  25 

101  51  52 

92  58  25 
69  39  14 
49  58  59 
41  2  42 
86  54  54 

• 

84  34  5 
64  31  49 
27  51  23 

72  12    6 

78  48  13 


P.L. 

of 

BUt 


9311 


9450 
99«r 
9947 
9176 


9977 
9193 
91» 
9066 


9141 

9165 
9031 


9041 
1065 
9007 
9046 

9111 
1979 
9001 
9604 
1910 
1065 
1006 

1975 
1967 
9919 
1951 
9001 
9041 

9099 

9030 
9157 
9064 
9085 

9191 
9911 
9196 
9165 


Uih. 


7l2^29 
99  19  2 

122  6  8 

54  1  46 
19  51  42 
60  17  22 
84  58  6 

96  57  34 

68  032 
34  24  35 
45  45  22 

70  11  30 
82  19  58 
99  18  20 

82  26  26 
49  18  56 
26  12  9 
30  52  35 

55  3  18 
67  20  47 

84  27  34 

97  8  27 
64  27  57 
41  13  49 
23  12  2 
39  40  58 
52  6  49 

69  22  25 

79  42  16 

56  24  51 
37  14  19 
36  47  22 
54  12  52 
99  59  22 

94  51  25 

71  32  2 
51  48  32 
39  10  48 

85  3  32 

86  24  32 
66  20  0 
29  41  42 

70  23  16 

80  33  87 


P.L. 
of 

DIff. 


95^ 

9494 


9931 
9160 


VIk. 


9110 
9116 
9049 


9198 

9154 
9099 
9061 
9033 
1056 
1006 
9040 

9100 
1975 
1906 
9510 
1917 
1961 
1906 

1978 
1960 
9194 
1053 
9006 
9043 

9031 
9d39 
9156 
9077 


9136 
9993 
9139 
9901 

9941 


7^40  1 
97  32  52 


123  46  19 
55  44  46 
21  39  29 
58  29  41 

83  8  38 

95  9  12 

69  47  30 

36  15  19 
43  54  47 
68  19    2 

80  28  38 

97  28    3 

84  16    3 

51  11  56 
28  3  47 
28  59  53 
53    8  35 

65  27  10 

82  35    2 

96  59  13 

66  22  10 
43  7  29 
24  53    2 

37  45  12 
50  11  58 

67  28  44 

81  86  25 
58  18  42 
39    2  55| 
34  52  34 

52  19  26  j 

98  6  55 

96  44  11 
73  24  36 

53  38  2 
37  19  14 

83  12  26 

88  14  37 

68  7  53 
31  31  41 
68  34  50 

82  18  37 


P.L. 

of 

Dtif. 


9976 


9400 
9919 
9915 
9143 
9188 

9943 
9007 
9103 
9030 
9074 
9115 

9145 
9014 


1049 
1001 
9039 

9107 
1974 
1999 


1916 
1949 
1904 

1989 
1993 
9181 
1967 
9011 
9047 

9041 
9048 
9163 
9091 
9106 

9150 
9935 

9153 
9918 

9357 


UD^' 


70  55  8 
95  46  17 

125  26  53 
57  28  20 
23  27  39 
56  41  36 
81  18  45 
93  20  27 

71  34  53 
38  6  23 
42  3  53 
66  26  15 
78  36  59 

95  37  26 

86  5  54 
53  5  9 
29  55  48 
27  7  1 
51  13  4a 
63  33  21 

80  42  17 

100  50  1 

68  16  26 
45  1  16 
26  a?  46 
35  49  25 
48  17  3 

65  35  0 

83  30  28 
60  12  28 
40  51  51 

32  57  52 
50  26  9 

96  14  34 

98  36  41 
75  16  55 
55  27  26 
a5  28  I 

81  21  36 

90  4  20 

69  55  28 

33  21  19 

66  46  49 

84  3  13 


P.L. 
of 

Dhr. 


9511 
9377 
9196 


9196 
9179 


9001 
9017 


9103 

9137 
9007 


9091 
1941 
1983 


9108 
1979 
1960 
9376 
1917 
1948 
1993 

1987 
1996 
9179 
1969 
9017 
9061 


9169 
9107 
9117 

9165 
9948 
9168 


^«" 


■^B^ 


XVI. 


FEBRUARY,    1886. 


35 


6BEENWI0H  MEAN  TIME. 

LUNAR  DIBTAKCSB. 

• 

r 

13 

Name  and  Direotton 
of  Object. 

Midnight. 
69    9  51 

P.L. 

of 

Diff. 

XVk 

P.L. 

of 

Diff. 

XVlUfc 

P.L. 
of 

Diff. 

XXIb. 

P.L. 

of 

Diff. 

Regulus 

E. 

9313 

O          1       /* 

67  24  10 

9996 

6.^38    4 

9979 

6^  51  34 

9963 

Mars 

E. 

93  59  18 

9M3 

92  11  54 

9996 

90  24    4 

9906 

88  35  49 

9199 

14 

Sm 

W. 

127    7  51 

^95 

128  49  11 

9479 

130  30  54 

S464 

132  12  58 

9448 

a  Arietis 

W. 

59  12  27 

9355 

60  57    6 

9336 

62  42  15 

9315 

64  27  53 

9996 

Aldebanin 

W. 

25  16  12 

9181 

27    5    8 

9166 

28  54  27 

9151 

30  44    8 

9137 

Regulus 

E. 

54  53    8 

9186 

5:)    4  18 

9170 

51  15    6 

9156 

49  25  32 

9149 

Mars 

E. 

79  28  29 

9113 

77  37  50 

9008 

75  46  48 

9083 

rs  55  23 

9070 

Jupiter 

E. 

91  31  18 

9157 

89  41  46 

914:{ 

87  51  52 

9196 

86     1  36 

9114 

15 

a  Arietis 

W. 

73  22  38 

9914 

75  10  45 

9900 

76  59  13 

9187 

78  48    0 

9175 

Aldebaran 

W. 

39  57  45 

9073 

41  49  26 

9089 

43  41  24 

9061 

45  :):)  39 

9041 

Regulus 

E. 

40  12  40 

9080 

:»  21  10 

9060 

36  29  23 

9059 

34  37  21 

9050 

Mars 

E. 

64  33    8 

9006 

62  39  4:) 

1996 

60  46    1 

1084 

58  52    2 

1974 

Jupiter 

E. 

76  45     1 

9060 

74  52  44 

9038 

73    0    9 

flOii 

71     7  17 

9017 

8pica 

E. 

93  46  31 

9000 

91  55  17 

9079 

90    3  45 

9068 

88  11  57 

9068 

16 

a  Arietis 

W. 

87  55  57 

9130 

89  46  11 

9193 

91  36  35 

9118 

93  27    6 

9114 

Aldebanm 

W. 

54  58  33 

9000 

56  52    8 

1993 

58  45  53 

1987 

60  39  47 

1989 

Saturk 

W. 

31  48  10 

9035 

;«  40  50 

9095 

35  33  46 

9016 

37  26  56 

9009 

Regulus 

E. 

25  14-  0 

9018 

2:)  20  51 

9013 

21  27  37 

9011 

19  34  20 

9019 

Mars 

E. 

49  18  33 

1935 

47  23  16 

1030 

45  27  51 

1996 

43  32  19 

1999 

Jupiter 

E. 

61  39  20 

1976 

59  45    8 

1968 

57  50  45 

1963 

55  56  13 

1959 

Spica 

E. 

78  49  21 

9017 

76  56  14 

9019 

75    2  58 

9007 

73    9  34 

9001 

17 

a  ArietiM 

W. 

102  40  48 

9109 

104  31  34 

9111 

106  22  16 

9115 

108  12  53 

9190 

Aldebaran 

W. 

70  10  45 

1971 

72    5    5 

1970 

73  59  26 

1971 

75  53  46 

1973 

Saturn 

W. 

46  55    8 

1986 

48  49    4 

1086 

50  43     1 

1986 

52  36  59 

1986 

Pollux 

W. 

28  19  55 

9398 

30    5  13 

9989 

31  51  28 

9958 

33  38  30 

9933 

Mars 

E. 

33  53  39 

1918 

31  57  55 

1991 

30    2  16 

1996 

28    6  45 

1933 

Jupiter 

E. 

46  22    6 

1946 

44  27    7 

1946 

42  32    8 

1947 

40  37  10 

J948 

8picii 

• 

E. 

63  41  15 

1993 

(>l  47  29 

1994 

59  5J  45 

1995 

58    0    3 

1998 

18 

Aldebaran 

W. 

85  24  23 

1993 

87  18    9 

1998 

89  11  46 

9005 

91     5  12 

9014 

Saturfc 

W. 

62    6    8 

9001 

63  59  40 

9008 

65  5:^    2 

9014 

67  46  14 

9099 

Pollux 

W. 

42  41     1 

S165 

44  30  22 

9159 

46  19  51 

9157 

48    9  24 

9155 

Jupiter 

E. 

31    3  18 

1967 

29    8  52 

1974 

27  14  36 

1981 

25  20  31 

1988 

Spies 

E. 

48  33    2 

9095 

46  40    6 

9033 

44  47  2:^ 

9049 

42  54  54 

9053 

Antnres 

• 

E. 

94  22  19 

S056 

92  30  12 

9009 

90  38  15 

9070 

88  46  29 

9077 

19 

Aldebaran 

W. 

100  28  55 

9063 

102  20  51 

9075 

104  12  29 

S087 

106    3  48 

9101 

Saturn 

W. 

77    8  57 

9070 

79    0  42 

9089 

80  52    9 

S094 

82  43  17 

9107 

Pollux 

W. 

57  16  41 

9174 

59    5  47 

9189 

60  54  41 

9191 

62  43  22 

9900 

Spica 

E. 

a3  37  12 

9194 

31  46  49 

9149 

29  56  54 

9163 

28    7  30 

9186 

Antares 

E. 

79  31     3 

9199 

77  40  48 

9149 

75  50  53 

9156 

74     1  19 

9170 

20 

Saturn 

W. 

91  53  40 

9I8I 

93  42  36 

9198 

95  31     7 

9914 

97  19  14 

9931 

' 

Pollux 

W. 

71  42  44 

9309 

73  29  39 

9977 

75  16  13 

9991 

77    2  25 

9308 

Regulus 

W. 

35  10  a5 

9189 

36  59  29 

9198 

38  48    0 

9914 

40  36    7 

9931 

Antares 

£. 

64  59  14 

9963 

63  12    5 

9979 

61  25  24 

9991 

59  39  12 

S31I 

31 

PoUux 

W. 

85  47  23 

S304 

87  31     7 

9419 

89  14  24 

9431 

90  57  15 

9450 

36 


FEBRUARY,    1886. 


XVII. 


aREENWIOH  MEAN  TIME. 

LUNAR  DISTAKUK8. 

21 

XTuiie  and  Direction 
of  Ol^eot. 

Noon. 

P.L. 

of 
Diff. 

mh. 

P.L. 

of 

Diff: 

VPu 

P.L. 
of 

Diff. 

IXi^ 

P.L. 
of 

Diff. 

ReguliiB 

W. 

0       /      // 

42  23  49 

9SM7 

O         /        /' 

44  11    6 

9964 

O        1       o 

45  57  58 

9989 

47  4^24 

9900 

Ma&s 

W. 

19  58  47 

B914 

21  46  53 

9990 

23  34  50 

25  22  34 

9941 

Antares 

E. 

57  53  29 

S33S 

56    8  16 

9354 

54  23  35 

9376 

52  39  26 

9309 

Suv 

E. 

142    8  35 

9S59 

140  28  44 

9576 

138  49  19 

9597 

137  10  20 

9616 

22 

Pollux 

W. 

92  39  39 

9460 

94  21  36 

9489 

96    3    5 

9509 

97  44    6 

9598 

Regulus 

W. 

56  29  54 

9399 

58  13  40 

9419 

59  56  58 

9431 

61  39  49 

9450 

Mars 

W. 

34  16  30 

9319 

36    2  12 

9398 

37  47  31 

9345 

39  32  25 

9969 

Jupiter 

W. 

20  27  44 

9359 

22  12  18 

9378 

23  56  25 

9396 

25  40    5 

9416 

Antares 

E. 

44    7  14 

9597 

42  26  38 

9565 

40  46  41 

9585 

39    7  25 

sei6 

a  Aquil» 

E. 

93    7  25 

9831 

91  33  38 

S851 

90    0  16 

9870 

88  27  19 

9680 

Sun 

E. 

129    2    5 

9716 

127  25  47 

9f738 

125  49  57 

9758 

124  14  34 

9778 

23 

Regulus 

W. 

70    7  18 

9945 

71  47  28 

9564 

73  27  12 

9583 

75    6  31 

9801 

Mars 

W. 

48  10  47 

9448 

49  53  13 

9465 

51  35  15 

9489 

53  16  53 

9500 

Jupiter  • 

W. 

34  11  37 

9510 

35  52  36 

9599 

37  33    9 

9548 

39  13  16 

9566 

a  Aquilee 

E. 

80  49  10 

9999 

79  18  57 

3094 

77  49  14 

3048 

76  20    1 

9073 

Venus 

E. 

107  57  47 

9397 

106  14    8 

9415 

104  30  55 

9433 

102  48    8 

9451 

Suw 

• 

E. 

116  24  22 

9889 

114  51  40 

9901 

113  19  23 

9999 

111  47  32 

9949 

24 

Regulus 

W. 

83  16  50 

9899 

84  53  41 

9708 

86  30  10 

9796 

88    6  16 

9749 

Mars 

W. 

61  39    4 

9684 

63  18  21 

9600 

64  57  16 

9616. 

66  35  49 

9839 

Jupiter 

W. 

.   47  27  39 

9666 

49    5  20 

9679 

50  42  38 

9689 

52  19  33 

9705 

Spica 

W. 

30    3  24 

9756 

31  38  50 

9767 

3ri  14     1 

9779 

34  48  56 

9799 

a  Aquilfe 

E. 

69    1  55 

3910 

67  35  58 

3940 

66  10  36 

3970 

64  45  49 

3301 

Venus 

E. 

94  20  32 

9540 

92  40  15 

9558 

91    0  22 

9575 

89  20  53 

9S09 

Sun 

E. 

104  14  30 

9039 

102  45    6 

3058 

101  16    5 

9077 

99  47  27 

9094 

25 

Regulus 

W. 

96    1  26 

S891 

97  35  27 

9635 

99    9    9 

9849 

100  42  33 

9868 

Mars 

W. 

74  43  25 

9705 

76  19  58 

9n9 

77  56  12 

9733 

79  32    8 

9746 

Jupiter 

W. 

60  18  50 

9789 

61  53  41 

9797 

63  28  13 

9811 

65    227 

9894 

Spica 

W. 

42  39  27 

9855 

44  12  44 

9867 

45  45  45 

9680 

47  18  30 

9809 

a  Aquilie 

E. 

57  51  22 

3474 

56  30  29 

3514 

55  10  20 

-3555 

53  50  56 

3597 

Vewus 

E. 

81     9    5 

9679 

79  31  48 

9688 

77  54  52 

9703 

76  18  16 

9718 

Sun 

E. 

92  29  33 

3179 

91    2  59 

3194 

89  36  43 

9910 

88  10  46 

3995 

26 

Jupiter 

W. 

72  49  25 

9886 

74  22    2 

9898 

75  54  24 

9908 

77  26  33 

9918 

Spica 

W. 

54  58  28 

9949 

56  29  45 

9959 

58    0  49 

9909 

59  31  41 

9979 

a  Aquilee 

E. 

47  26  11 

3848 

46  11  58 

3909 

44  58  47 

3973 

43  46  41 

4049 

Venus 

E. 

68  19  59 

9780 

66  45  13 

9798 

65  10  43 

9811 

63  36  30 

9883 

Sun 

E. 

81    5  15 

3994 

79  40  56 

9306 

78  16  51 

3318 

76  53    0 

3398 

27 

Jupiter 

W. 

85    4  13 

9963 

86  35  12 

9971 

88    6    1 

9978 

69  36  41 

9966 

Spica 

W. 

67    3    5 

3099 

68  32  51 

3030 

70    2  27 

9036 

71  31  55 

3043 

Antares 

W. 

22  57    9 

3439 

24  18  49 

3393 

25  41  14 

3361 

27    4  15 

3335 

Venus 

E. 

55  49  10 

9880 

54  16  25 

9890 

52  43  53 

9900 

51  11  34 

9909 

Sun 

E. 

69  56  48 

3379 

68  34    7 

3386 

67  11  35 

3395 

65  49  13 

3409 

28 

Spica 

W. 

78  57  19 

3070 

80  26    5 

3076 

81  54  45 

9079 

83  23  20 

3089 

Antares 

W. 

34    529 

3954 

35  30  34 

3945 

36  55  50 

3936 

38  21  16 

3930 

Venus 

E. 

43  32  59 

9966 

42    1  51 

9965 

40  30  55 

9974 

39    0  10 

9983 

Sun 

E, 

58  59  21 

3434 

57  37  43 

9498 

56  16  10 

3444 

54  54  43 

9447 

xvm. 
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OREENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

Hmm  and  IHxootioii 
of  Olileot. 

Midnight. 

P.L. 

of 

Dlff. 

XVh. 

P.L. 

of 

Dlff. 

XVIIP*. 

P.L. 

of 

Dlff. 

XXlii. 

P.L. 

of 

Diff. 

21 

ReguluB 

W. 

49  90  23 

nis 

C         i        II 

51  15  56 

9337 

O         1        II 

53    1    2 

9355 

5l  45  41 

9373 

Mars 

W, 

27  10    1 

9953 

28  57  10 

8967 

30  43  58 

9981 

32  30  25 

9996 

Amares 

E. 

50  55  50 

9493 

49  12  48 

9447 

47  30  20 

9479 

45  48  28 

9499 

• 

E. 

135  31  47 

9636 

133  53  41 

9656 

132  16    2 

9676 

130  38  50 

9696 

22 

Pollux 

W. 

99  24  40 

9548 

101    4  46 

9560 

102  44  24 

9588 

104  23  34 

9609 

Regulufl 

W. 

63  22  12 

9470 

65    4    8 

9488 

66  45  38 

9507 

68  26  41 

9596 

Mars 

W. 

41  16  55 

9979 

43     1    0 

9306 

44  44  41 

9413 

46  27  57 

9431 

Jupiter 

W. 

27  23  17 

9435 

29    6    2 

9454 

30  48  20 

9479 

32  30  12 

9499 

Antares 

E. 

37  28  52 

9649 

35  51     4 

9684 

34  14    3 

9799 

32  37  52 

9761 

a  Aquilw 

E. 

86  54  47 

99J0 

85  22  41 

9939 

83  51     3 

9954 

82  19  52 

9SITI 

Suit 

E. 

122  39  37 

9799 

121     5    8 

9890 

119  31    6 

9841 

117  57  31 

9861 

23 

Regulus 

W, 

76  45  25 

9090 

78  23  53 

9638 

80    1  56 

9656 

81  39  35 

9674 

Mars 

W. 

54  58    6 

9517 

56  38  55 

9534 

58  19  21 

9551 

59  59  24 

9567 

Jupiter 

W. 

40  52  58 

9584 

42  32  15 

9609 

44  11     7 

9690 

45  49  35 

9638 

aAquilie 

E. 

74  51  19 

3100 

73  23    9 

3196 

71  55  31 

3153 

70  28  26 

3189 

Venus 

E. 

101    5  46 

9470 

99  23  50 

9487 

97  42  19 

9506 

96    1  13 

9593 

Sun 

E. 

110  16    6 

9069 

106  45    5 

9081 

107  14  29 

3001 

105  44  17 

3091 

24 

Regulus 

W. 

89  42    0 

9758 

91  17  23 

9774 

92  52  25 

9790 

94  27    6 

9806 

Mars 

W. 

68  14     1 

9647 

69  51  52 

9669 

71  29  23 

9677 

73    6  34 

9699 

Jupiter 

W. 

53  56    6 

9791 

55  32  18 

9737 

57    8    9 

9753 

58  43  39 

9767 

Spica 

W. 

36  23  35 

9804 

37  57  58 

9817 

39  32    4 

9899 

41    5  54 

9849 

a  Aquilie 

E. 

6^3  21  39 

3333 

61  58    6 

3367 

60  35  12 

3401 

59  12  57 

3437 

Venus 

E. 

87.  41  47 

9608 

86    3    3 

9635 

84  24  42 

9641 

82  46  43 

9657 

Sun 

E. 

98  19  10 

3119 

96  51  15 

3199 

95  23  41 

3146 

93  56  27 

3163 

25 

Regulus 

W. 

102  15  40 

9876 

103  48  29 

9890 

105  21     1 

9909 

106  53  17 

9914 

Mars 

W. 

81     7  47 

9750 

82  43    9 

9ni 

84  18  15 

9789 

85  53    6 

9794 

Jupiter 

W. 

66  36  24 

9838 

68  10    3 

9850 

69  43  26 

9889 

71  16  33 

9674 

Spica 

W. 

48  50  59 

9904 

50  23  13 

9916 

51  55  12 

9997 

53  26  57 

9938 

aAquiitt 

E. 

52  32  18 

3649 

51  14  29 

3680 

49  57  30 

3738 

48  41  23 

3791 

Venus 

E. 

74  42    0 

9739 

73    6    2 

.9746 

71  30  23 

9759 

69  55    2 

9773 

Sun 

E. 

86  45    6 

3940 

85  19  44 

3953 

83  54  38 

3968 

82  29  49 

3981 

26 

Jupiter 

W. 

78  58  29 

9998 

80  30  12 

9938 

82    1  43 

9946 

83  33    3 

9964 

Spica 

W, 

61     2  20 

9989 

62  32  47 

9997 

64    3    3 

3005 

65  33    9 

3014 

aAquilee 

E. 

42  35  43 

4118 

41  25  59 

4199 

40  17  32 

4988 

39  10  28 

4385 

Vekus 

E. 

62    2  32 

9835 

60  28  49 

9846 

58  55  21 

9858 

57  22    8 

9809 

Sun 

E. 

75  29  21 

3340 

74    5  56 

3350 

72  42  42 

3300 

71  19  40 

3369 

27 

Jupiter 

W, 

91    7  13 

9999 

92  37  36 

9997 

94    7  52 

3003 

95  38    1 

3006 

Spica 

W. 

73    1  14 

3050 

74  30  25 

3066 

75  59  2i) 

3060 

77  28  27 

3065 

Antares 

W. 

28  27  46 

3313 

29  51  43 

3994 

31  16    1 

3979 

32  40  37 

3966 

Venus 

E. 

49  39  27 

9919 

48    7  32 

9098 

46  35  49 

9938 

45    4  18 

9947 

Sun 

E. 

64  26  59 

3410 

63    4  54 

3416 

61  42  56 

3493 

60  21    5 

3499 

28 

Spica 

W. 

84  51  51 

3086 

86  20  18 

3080 

87  48  41 

3001 

89  17    1 

3093 

Ajitares 

W. 

39  46  50 

3993 

41  12  32 

3916 

42  38  22 

3911 

44    4  18 

3907 

Venus 

E. 

37  29  36 

9999 

35  59  13 

3009 

34  29    2 

3019 

32  59    4 

3099 

Sun 

E. 

53  33  20 

3451 

52  12    1 

3454 

50  50  46 

3457 

49  29  34 

• 

3459 
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I. 


AT  GBEENWIOH  APPARENT  NOON. 


i 


I 


Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 
SUN 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 
Mon. 
Tues. 
Wed. 

Thur. 


3 

I 

• 


O 

I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 

12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
'Right  Ascension. 


ni 


8 


22  49  23.29 

22  53  7.65 

22  56  51.53 

23  0  34.95 
23  4  17.92 
23  8  0.47 

23  11  42.61 

23  15  24.34 

23  19  5.69 

23  22  46.68 

23  26  27.32 

23  30  7.63 

23  33  47.62 

23  37  27.33 

23  41  6.77 

23  44  45.96 

23  48  24.92 

23  52  3.69 

23  55  42.28 

23  59  20.72 

0  2  59.04 

0  6  37.26 

0  10  15.39 

0  13  53.48 

0  17  31.52 

0  21  9.55 

0  24  47.60 

0  28  25.69 

0  32  3.83 

0  35  42.03 

0  39  20.33 

0  42  58.73 


Difllfor 
1  Hour. 


9.359 
9.339 
9.319 

9.300 
9.282 
9.264 

9.247 
9.231 
9.215 

9^201 
9.186 
9.173 

9.160 
9.149 
9.138 

9.128 
9.119 
9.111 

9.105 
9.099 
9.094 

9.091 
9.088 
9.086 

9.085 
9.085 
9.086 

9.088 
9;090 
9.094 
9.098 

9.103 


Apparent 
Declination. 

Diff.  for 
IHour. 

S.   7  29  39!'7 
7     6  47.6 
6  43  49.5 

+57'.'03 
57.29 
57,54 

6  20  45.6 
5  57  36.4 
5  34  22.4 

• 

+57.77 
57.98 
58.17 

5  11     4.0 
4  47  41.6 
4  24  15.5 

+58.35 
58.51 
58.66 

4     0  46.0 
3  37  13.7 
3  13  38.9 

+58.79 
58.90 
58.99 

2  50    2.0 
2  26  23.4 
2    2  43.5 

H-59.07 
59.13 
59.18 

1  39    2.6 
1   15  21.0 
0  51  39.1 

+59.22 
59.24 
59.24 

0  27  57.2 
S.    0    4  15.8 
N.  0  19  24.9 

+59.24 

•  59.22 

59.18 

0  43     4.5 

1  6  42.7 
1  30  19.2 

+59.13 
59.06 
58.98 

1  53  53.5 

2  17  25.4 
2  40  54.4 

+58.88 

•58.78 

58.65 

3     4  20.3 
3  27  42.7 

3  51     1.3 

4  14  15.7 

+58.51 
58.36 
58.19 

58.01 

N.  4  37  25.5 

+57.81 

Semi- 
diameter. 


It 


6  10.32 

6  10.07 

6  9.82 

6  9.57 

6  9.31 

6  9.06 

6  8.81 

6  8.56 

6  8.30 

6  8.05 

6  7.79 

6  7.53 

6  7.27 

6  7.01 

6  6.74 

6  6.48 

6  6.21 

6  5.94 

6  5.67 

6  5.40 

6  5.12 


6 
6 


4.84 
4.56 
6    4.28 


6  4.01 
6  3.73 
6     3.45 


6 
6 
6 
6 


3.17 
2.88 
2.60 
2.32 


16    2.04 


Sidereal 
Time  of 
Semi- 
diameter 
Paaaing 
Meridian 


65.41 
65.34 
65.27 

65.21 
65.14 
65.08 

65.02 
64.96 
64.91 

64.86 
64.82 
64.77 

64.73 
64.69 
64.65 

64.62 
64.59 
64.56 

64.54 
64.52 
64.51 

64.50 
64.49 
64.48 

64.47 
64.46 
64.46 

64.46 
64.47 

64.48 
64.49 

64.51 


Eqaatlonof 

Time, 

tobe 

Added  to 

Appaieni 

Time. 


12  29.85 
12  17.69 
12    5.06 

11  51.97 
11  38.43 
11  24.46 

11  10.08 
10  55.30 
10  40.14 

10  24.62 

10    8.75 

9  52.55 

9  36.04 
9  19.24 
9    2.17 

8  44.85 
8  27.32 
8    9.58 

7  51.67 
7  33.61 
7  15.43 

6  57.14 
6  38.78 
6  20.36 

6  1.90 
5  43.43 
5  24.98 

5  6.57 
4  48.21 
4  29.91 
4  11.70 

3  53.60 


DULin 
IHoor. 


0.496 
0.516 
0.536 

0.555 
0.573 
0.590 

0.607 
0.623 
0.639 

0.653 
0.668 
0.681 

0.694 
0.705 
0.716 

0.726 
0.735 
0.743 

0.750 
0.755 
0.760 

0.763 
0.766 
0.768 

• 

0.769 

0.7691 

0.768 

0.766 
0.764 
0.760 
0.756 

0.761 


NOTE/— The  mean  time  of  aemidiameter  paaaing  may  be  found  by  Bubtraoting  0*.18  from  the  aidereal  time. 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing; 
•    north  declinations,  inoreaaing. 
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AT  QEBBl^rWlOH  ME  ATT  NOOK 

THE  SUN'S 

2 

1 

4 

1 
I 

'3 
1 

Time, 

to  be 
Snbtraoted 

from 
Mean  Time. 

Difll  for 
IHonr. 

Sidereal 

Time, 

or 

of 
HeanSnn.  • 

Apparent 
Bight  AaoendoB. 

DHL  for 
1  Hoar. 

Apparent 

Difll  for 
IHonr. 

+57.'04 

Mod, 

1 

h     m       « 

22  49  21.33 

9.360 

S.    7  29  51.6 

m        « 

12  29.95 

a 
0.496 

h      m       8 

22  36  51.38 

Tues. 

2 

22  53    5.73 

0.340 

7    6  59.4 

57.30 

12  17.79 

0.516 

22  40  47.94 

Wed. 

3 

22  56  49.65 

9.320 

6  44     1.1 

57.55 

12     5.16 

0.536 

22  44  44.49 

Thur. 

4 

23    0  33.11 

9.301 

6  20  57.0 

+57.78 

11  52.07 

0.555 

22  48  41.04 

Frid. 

5 

23    4  16.12 

9.283 

5  57  47.6 

.57.99 

11  38.53 

0.573 

22  52  37.59 

Sat. 

6 

23    7  58.71 

9.266 

5  34  33.5 

58.18 

11  24.57 

0.590 

22  56  34.14 

SUN. 

7 

23  11  40.89 

9.249 

5  11   15.0 

+r>8.36 

11  10.19 

0.607 

23    0  30.69 

Mod. 

8 

23  15  22.66 

9.233 

4  47  52.3 

58.52 

10  55.41 

0.623 

23    4  27.25 

Tues. 

9 

23  19    4.05 

9.217 

4  24  25.9 

58.67 

10  40.25 

0.639 

23    8  23.80 

Wed. 

10 

23  22  45.08 

9.203 

4    0  56.2 

+58.80 

10  24.73 

0.653 

23  12  20.35 

Thur. 

11 

23  26  25.76 

9.188 

3  37  23.7 

58.91 

10    8.86 

0.668 

23  16  16.90 

Frid. 

12 

23  30    6.11 

9.175 

3  13  48.7 

59.00 

9  52.66 

0.681 

23  20  13.45 

Sat. 

13 

23  33  46.15 

9.162 

2  50  11.6 

+59.08 

9  36.15 

0.694 

23  24  10.00 

SUN, 

14 

23  37  25.90 

9.151 

2  26  32.7 

59.14 

9  19.35 

0.705 

23  28    6.56 

Mon. 

15 

23  41     5.39 

9.140 

2    2  52.5 

59.11) 

9    2.28 

0.716 

23  32     3.11 

Tues. 

16 

23  44  44.62 

9.130 

1  39  11.3 

+59.23 

8  44.96 

0.726 

23  35  59.66 

Wed. 

17 

23  48  23.63 

9.121 

1  15  29.4 

59.25 

8  27.42 

0.735 

23  39  56.21 

Thur. 

18 

23  52    2.44 

9.113 

0  51  47.2 

59.25 

8    9.68 

0.743 

23  43  52.76 

Frid. 

19 

23  55  41.08 

9.106 

0  28    5.0 

+59.25 

7  51.77 

0.750 

23  47  49.31 

Sat 

20 

23  59  19.57 

9.101 

d.    0    4  23.3 

59.23 

7  33.71 

0.755 

23  51  45.87 

SUN. 

21 

0    2  57.94 

9.096 

N.   0  19  17.7 

59.19 

7   15.52 

0.760 

23  55  42.42 

Mon. 

22 

0    6  36.20 

9.093 

0  42  57.6 

+59.14 

6  57.23 

0.763 

23  59  38.97 

Tues. 

23 

0  10  14.38 

9.090 

1     6  36.1 

59.07 

6  38.86 

0.766 

0    3  35.52 

Wed. 

24 

0  13  52.51 

9.088- 

1  30  12.9 

58.99 

6  20.44 

0.708 

0    7  32.07 

thur. 

25 

0  17  30.60 

9.087 

1  53  47.6 

+58.89 

6     1.98 

0.769 

0  11  28.62 

Frid. 

26 

0  21     8.68 

9.087 

.    2  17  19.8 

58.78 

5  43.51 

0.769 

0  15  25.18 

Sat. 

27 

0  24  46.79 

9.088 

2  40  49.1 

58.66 

5  25.06 

0.768 

0  19  21.73 

SUN. 

28 

0  28  24.92 

9.090 

3    4  15.3 

+58.52 

5     6.64 

0.766 

0  23  18.28 

Mon. 

29 

0  32    3.10 

9.092 

3  27  38.0 

58.37 

4  48.27 

0.764 

0  27  14.83 

Tues. 

30 

0  35  41.35 

9.096 

3  50  56.9 

58.20 

4  29.97 

0.760 

0  31  11.38 

Wed. 

31 

0  39  19.69 

9.100 

4  14  11.6 

58.02 

4  11.76 

0.756 

0  35    7.93 

Thur. 

32 

0  42  58.14 

9.105 

N.   4  37  21.7 

+57.62 

3  53.65 

hat  for  apparent 
» that  eonth  dec 

0.751 
inoon. 

0  39     4.49 

KOTB.— Tb 
Tb 
an 

lO  acmtiUMneter  for  i 
ieaign+ prefixed  to 
>decrwning;  north 

Dean  noon 
thehonrl] 
flfn^Hnatlm 

may  be  aasnmed  the  aame  as  t 
D8,  inoreaafaig. 

I>ifr.  for  1  Hoar, 
-f  9».«>65. 
(Table  Hi.) 
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ni. 


AT  GBEENWIGH  MEAN  NOON. 


I 

I 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


I 


60 
61 
62 

63 
64 
65 

66 
67 
68 

69 
70 
71 

72 
73 
74 

75 
76 

77 

78 
79 
80 

81 
82 
83 

84 
85 
86 

87 
88 
89 
90 

91 


THE  SUN'S 


TBUB  LONGITUDB. 


// 


340  51  56.8 

341  52     6.4 

342  52  14.4 

343  52  20.7 

344  52  25.2 

345  52  27.8 

346  52  28.4 

347  52  27.0 

348  52  23.5 

349  52  17.8 

350  52  10.0 

351  52     0.0 

352  51  47.7 

353  51  33.2 

354  51   16.4 

355  50  57.4 

356  50  36.2 

357  50  12.7 

358  49  47.1 

359  49  19.5 

0  48  49.8 

1  48  18.2 

2  47  44.7 

3  47     9.4 

4  46  32.3 

5  45  53.4 

6  45  12.7 

7  44  30.2 

8  43  45.9 

9  42  59.9 

10  42  12.2 

11  41  22.6 


51  51.8 

52  1.3 
52    9.2 

52  15.4 
52  19.8 
52  22.3 

52  22.9 
52  21.4 
52  17.8 

52  12.1 
52  4.2 
51  54.1 

51  41.7 
51  27.1 
51   10.3 

50  51.2 
50  29.9 
50     6.3 

49  40.6 
49  12.9 
48  43.2 

48  11.5 
47  37.9 
47    2.5 

46  25.3 
45  46.4 
45     5.6 

44  23  0 
43  38.6 
42  52.5 

42     4.8 

41   15.7 


Diff.  for 
1  Hoar. 


50.43 
50.37 
50.30 

50.23 
50.15 
60.07 

49.99 
49.90 
49.81 

49.72 
49.63 
49.54 

49.44 
49.35 
49.25 

49.10 
49.07 

48.98 

48.89 
48.80 
48.72 

48.64 
48.56 
48.48 

48.41 
48.33 
48.26 

48.19 
48.12 
48.05 
47.97 

147.89 


LATITUDB. 


+  0.10 
+  0.02 
-  0.08 

-  0.20 
0.34 
0.47 

-  0.60 
0.72 
0.82 

-  0.89 
0.94 
0.95 

-  0.94 
0.90 
0.83 

-  0.73 
0.61 
0.49 

-  0.35 
0.22 

-  0.09 

+  0.02 
0.11 
0.17 

+  0.20 
0.21 
0.18 

+  0.13 
+  0.05 

-  0.05 
0.18 


LogMrlihm 

of  the 

Badins  Veotor 

of  the 

Barth. 


9.9962618 
9.9963734 
9.9964855 

9.9965981 
9.9967112 
9.9968246 

9.9969383 
9.9970522 
9.9971664 

9.9972810 
9.9973961 
9.9975118 

9.9976281 
9.9977450 
9.9978628 

9.9979815 
9.9981011 
9.9982216 

9.9983431 
9.9984657 
9.9985893 

9.9987139 
9.9988393 
9.9989655 

9.9990922 
9.9992194 
9.9993471 

9.9994750 
9.9996028 
9.9997303 
9.9998575 


~  0.31  I  9.9999843 


Dlftfor 
IHonr. 


+  46.4 
46.6 
40.8 

+  47.0 
47.9 
47.4 

+  47.6 
47.6 
47.7 

+  47.9 
48.0 
48.3 

+  48.6 
48.9 
49.3 

+  49.6 
50.0 
50.4 

+  50.8 
51.2 
61.6 

+  52.0 
52.4 
52.7 

+  62.9 
53.J 
53.2 

+  53.2 
53.1 
53.0 
52.9 

+  52.7 


HoTS^ ^The  numbers  in  oolnnm  A  correapond  to  the  true  equinox  of  the  date;  in  oolmnn  A',  to 

the  mean  equinox  of  January  (H.O. 


Time 
of 
Sidereal  Koon. 


K      m      a 

1  22  55.00 
1  18  59.09 
1  15  3.18 

1  11  7.28 
1  7  11.37 
1  3  15.46 

0  59  19.55 
0  55  23.65 
0  51  27.75 

0  47  31.84 
0  43  35.93 
0  39  40.02 

0  35  44.11 
0  31  48.20 
0  27  52.30 

0  23  56.40 
0  20  0.50 
0  16    4.59 

0  12  8.68 
0  8  12.77 
0    4  16.87 

i    0     0    20.96 

^23    56    25.05 

23  52  29.15 

23  48  33.25 

23  44  37.34 
23  40  41.43 
23  36  45.52 

23  32  49.61 
23  28  53.70 
23  24  57.80 
23  21     1.90 

23  17    6.00 


DiS.  for  1  Hour, 

—  9«.8296, 
(Table  n.) 
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GBEEN  WIOH  MEAN  TIME. 

THK  MOON'S 

1 
1 

SBMIDIAMSTKR. 

HOBIZONTAL 

.  PABAXLAX. 

UPPXK  TRANSIT. 

AOB. 

Koon. 

Midnight. 

Koon. 

DUr.  for 
IHoor. 

Hldnlcht. 

Diff.  for 
1  Hoor. 

MeridiMi  of 
Greenwioh. 

Difll  for 
1  Hoor. 

Noon. 

1 

14  45!9 

14  44.9 

1       II 

54     4.4 

II 
-0.39 

»      II 

54    0.8 

-o!88 

b      m 

21  39.4 

m 
1.91 

d 

25.4 

2 

14  44.5 

14  44.6 

53  59.2 

-0.06 

53  59.4 

+0.09 

22  24.9 

1.87 

26.4 

3 

14  45.0 

14  46.0 

54     1.2 

+0.91 

54    4.6 

0.34 

23    9.5 

1.84 

27.4 

4 

14  47.3 

14  48.9 

54    9.4 

+0.46 

54  15.5 

+0.56 

23  53.4 

1.88 

28.4 

5 

14  50.9 

14  53.2 

54  22.8 

0.65 

54  31.2 

0.74 

6 

29.4 

6 

14  55.8 

14  58.6 

54  40.6 

0.83 

r 

54  51.0 

0.90 

0  37.1 

1.88 

0.6 

7 

15     1.7 

15    4.9 

55    2.2 

+0.97 

55  14.3 

+1.05 

1  21.0 

1.84 

1.6 

8 

15    8.5 

15  12.3 

55  27.3 

1.12 

55  41.2 

1.19 

2    5.6 

1.88 

2.6 

9 

15  16.3 

15  20.5 

55  56.0 

1.87 

56  11.6 

1.34 

2  51.5 

1.95 

3.6 

10 

15  25.0 

15  29.8 

56  28.1 

+1.41 

56  45.5 

+1.48 

3  39.2 

8.04 

4.6 

11 

15  34.7 

15  39.9 

57     3.7 

1.55 

57  22.7 

1.61 

4  29.3 

8.14 

5.6 

12 

15  45.3 

15  50.8 

57  42.4 

1.6a 

58    2.6 

1.69 

5  22.0 

* 

8.35 

6.6 

13 

15  56.3 

16     1.9 

58  23.0 

+1.71 

58  43.5 

41.70 

6  17.2 

835 

7.6 

14 

16    7.4 

16  12.7 

59    3.7 

1.66 

59  23.2 

1.58 

7  14.3 

8.41 

8.6 

15 

16  17.7 

16  22.3 

59  41.6 

1.46 

59  58.3 

1.31 

8  12.6 

8.43 

9.6 

16 

16  26.2 

16  29.5 

60  12.9 

+1.11 

60  24.8 

+0.87 

9  10.9 

2.48 

10.6 

17 

16  31.9 

16  33.4 

60  33.6 

+0.59 

60  39.0 

+0.89 

10    8.4 

8.37 

11.6 

18 

16  33.8 

16  33.1 

60  40.6 

-0.04 

60  38.1 

-0.38 

11     4.7 

8.31 

12.6 

19 

16  31.3 

16  28.4 

60  31.5 

-0.78 

60  20.9 

-1.04 

11  59.6 

8.86 

13.6 

20 

16  24.5 

16  19.6 

60    6.5 

1.35 

59  48.6 

1.61 

12  53.2 

8.81 

14.6 

21 

16  14.0 

16    7.7 

59  27.8 

1.8:^ 

59    4.6 

8.01 

13  45.8 

8.18 

15.6 

22 

16    0.8 

15  53.7 

58  39.5 

-8.14 

58  13.2 

-8.88 

14  37.8 

8.15 

16.6 

23 

15  46.3 

15  39.0 

57  46.3 

2.84 

57  19.4 

8.88 

15  29.3 

2.13 

17.6 

24 

15  31.8 

15  24.9 

56  53.0 

8.16 

56  27.6 

8.06 

16  20.2 

8.11 

18.6 

25 

15  18.4 

15  12.3 

56     3.6 

-1.93 

55  41.3 

-1.77 

17  10.4 

8.07 

19.6 

26 

15     6.8 

15     1.9 

55  21.1 

1.59 

55     3.2 

1.40 

17  59.7 

8.03 

20.6 

27 

14  57.7 

14  54.1 

54  47.6 

1.80 

54  34.5 

0.98 

18  47.9 

1.98 

21.6 

28 

14  51.3 

14  49.1 

54  24.0 

-0.77 

54  16.1 

-0..'>5 

19  34.9 

1.93 

22.6 

29 

14  47.6 

14  46.8 

54  10.7 

-0.35 

54    78 

-0.15 

20  20.8 

1.89 

23.6 

30 

14  46.7 

14  47.1 

54     7.2 

+0.05 

54     8.8 

+0.83 

21     5.6 

1.85 

24.6 

31 

14  48.1 

14  49.7 

54  12.6 

0.39 

54  18.3 

0.55 

21  49.7 

1.83 

25.6 

32 

14  51.7 

14  54.2 

54  25.8 

-10.69 

54  34.9 

+0.81 

22  33.6 

1.83 

26.6 

. 

42 


MARCH,   1886. 


• 

6BBBSWI0H  MBAK  13MB. 

THE  MOON'S  RIGHT  A6CENSI0N  AND  DECLINATIOH. 

Hoar. 

RifhtAjioflmrion. 

m 

DUUCnr 
IKinnte. 

DeoUoAtUm. 

IHiniito. 

Hour. 

Bight  Ajioflmrion. 

IHiinite. 

DeeUBiittOB. 

Diftftr 
IHfaiate, 

M 

OKDA 

T  1. 

« 

WEDNESDAY  8. 

h    m     a 

• 

O         1         It 

t* 

h    m     a 

• 

e       t       tf 

II 

0 

19  35  46.53 

9.0511 

S.17  19    3.4 

3.175 

0 

21  12  29.73 

1.9786 

S.  13  23  31.2 

6.490 

1 

19  37  49^ 

9.0486 

17  15  50.6 

3.959 

1 

21  14  28.48 

1.9784 

13  17    0.0 

6.549 

2 

19  39  52.48 

9.0489 

17  12  33.2 

3J3a9 

2 

21  16  27.14 

1.8770 

13  10  25.3 

6.606 

3 

19  41  55.33 

9.0467 

17    9  11.1 

3.407 

3 

21  18  25.72 

14W57 

13    3  47.1 

6.666 

4 

19  43  58.09 

9.0459 

17    5  44.4 

3.483 

4 

21  20  24.22 

14»744 

12  57    5.4 

6.733 

5 

19  46    0.75 

90)436 

17    2  13.1 

3.508 

5 

21  22  22.65 

1.8739 

12  50  20.3 

6.780 

6 

19  48    3.32 

9.0491 

16  58  37.3 

3.635 

6 

21  24  21.00 

1.9718 

12  43  31^ 

6.8S7 

7 

19  50    5.80 

9.0406 

16  54  56.9 

3.711 

7 

21  26  19.27 

14»705 

12  36  39.9 

6.809 

8 

19  52    8.19 

9.0399 

16  51  12.0 

3.786 

8 

21  28  17.46 

iaw9 

12  29  44.7 

6.947 

9 

19  54  10.50 

9.0377 

16  47  22.6 

3.861 

9 

21  30  15.58 

1.9680 

12  22  4&2 

7U»9 

10 

19  56  12.72 

9.0309 

16  43  28.7 

3.936 

10 

21  32  13.62 

1.9668 

12  15  44.4 

7.067 

11 

19  58  14.84 

9.0346 

16  39  30.3 

4.011 

11 

21  34  11.59 

1.9666 

12    8  39.3 

7.119 

12 

20    0  16.87 

9.0331 

16  35  27.4 

4.085 

12 

21  36    9.49 

1.9643 

12    1  30.9 

7.106 

13 

20    2  18.81 

9.0316 

16  31  20.1 

4.158 

13 

21  38    7.31 

1J631 

11  54  19.4 

7Ji]9 

14 

20    4  20.66 

9.0301 

16  27    8.4 

4.931 

14 

21  40    5.06 

1.9619 

11  47    4.7 

7.979 

15 

20    6  22.42 

9.0986 

16  22  52.3 

4.304 

15 

21  42    2.74 

1.8607 

11  39  46.8 

7.394 

16 

20    8  24.09 

9.0970 

16  18  31.9 

4.377 

16 

21  44    0.35 

1.8586 

11  32  25.8 

7.375 

17 

20  10  25.66 

9.0954 

16  14    7.1 

4.449 

17 

21  45  57.89 

1.8585 

11  25    1.8 

7.496 

18 

20  12  27.14 

9.0938 

16    9  38.0 

4.591 

18 

21  47  55.37 

1J»574 

11  17  34.7 

7.477 

19 

20  14  28.53 

9.0994 

16    5    4.6 

4.509 

19 

21  49  52.78 

1.9563 

11  10    AJ5 

7.597 

20 

20  16  29.83 

9.0908 

16    0  26.9 

4Mi 

20 

21  51  50.12 

1.9569 

11     2  31.4 

7.577 

21 

20  18  31.04 

9.0194 

15  55  44.9 

4.735 

21 

21  53  47.40 

1.9549 

10  54  55.3 

7.696 

22 

20  20  32.16 

9U>176 

15  50  58.7 

4.805 

22 

21  55  44.62 

1.9531 

10  47  16.3 

7.674 

23 

20  22  33.18 

9.0169 

JEUDA 

S.  15  46    8.3 
T2. 

4.874 

• 

23 

21  57  4J.77 
TH 

1.8590 

URSD. 

S.  10  39  34.4 
kY  4. 

7.799 

0 

20  24  34.11 

9.0147 

S.15  41  13.8 

4.943 

0 

21  59  38.86 

1.9510 

S.  10  31  49.6 

7.770 

1 

20  26  34.95 

9.0139 

15  36  15.1 

5.013 

1 

22    1  35.89 

1.9500 

10  24    2.0 

7.817 

2 

20  28  35.70 

9.0117 

15  31  12.2 

5.089 

2 

22    3  32.86 

1.8481 

10  16  11.6 

7.864 

i) 

20  30  36.36 

9.0109 

15  26    5.2 

5.151 

3 

22    5  29.78 

1.8489 

10    8  18.3 

IMl 

4 

20  32  36.93 

9.0067 

15  20  54.1 

5.919 

4 

22    7  26.64 

1.8479 

10    0  22.3 

7.856 

5 

20  34  37.41 

9.0079 

15  15  38.9 

5.987 

5 

22    9  23.44 

IMBa 

9  52  23.6 

8.000 

6 

20  36  37.80 

9.0057 

15  10  19.7 

5.354 

6 

22  11  20.h9 

1.9453 

9  44  22.3 

8UM4 

7 

20  38  38.09 

9.0049 

15    4  56.4 

5.491 

7 

22  13  16.88 

1.9445 

9  36  18.3 

R.088 

8 

20  40  38.30 

9.0097 

14  59  29.2 

5.487 

8 

22  15  13.53 

1.9437 

9  28  11.7 

8.131 

9 

20  42  38.42 

9.0019 

14  53  58.0 

5J»9 

9 

22  17  10.13 

1.8499 

9  20    2.5 

8.174 

10 

20  44  38.45 

1.9807 

14  48  22.9 

5.617 

10 

22  19    6.68 

1.8491 

9  11  50.8 

8.917 

11 

20  46  38.39 

1.9989 

14  42  43.9 

5.683 

11 

22  21    3.18 

1.9413 

9    3  36.5 

8.950 

12 

20  48  38.24 

1.8967 

14  37    0.9 

5.748 

12 

22  22  59.64 

1.8406 

8  55  19.7 

8.300 

13 

20  50  38.00 

1.8953 

14  31  14.1 

5.819 

13 

22  24  56.06 

1.9388 

8  47    0.5 

8.340 

14 

20  52  37.68 

1.9838 

14  25  23.5 

5.876 

14 

22  26  52.43 

1.8381 

8  38  38.9 

8.381 

15 

20  54  37.27 

1JM94 

14  19  29.0 

5.940 

15 

22  28  48.75 

1.8388 

8  30  14.8 

8.491 

16 

20  56  36.77 

1.8810 

14  13  30.7 

6.003 

16 

22  30  45.0;^ 

1.8377 

8  21  48.4 

8.450 

17 

20  58  36.19 

1.8606 

14    7  28.7 

6.065 

17 

22  32  41.28 

1.8371 

8  13  19.7 

8.497 

18 

21     0  35.52 

1.8881 

14     1  22.9 

6.197 

18 

22  34  37.49 

1.8365 

8    4  48.8 

8.594 

19 

21     2  34.76 

1.8867 

13  55  13.4 

6.188 

19 

22  36  33.66 

1.9358 

7  56  15.6 

8.579 

20 

21     4  33.92 

1.8653 

13  49    0.2 

6.950 

20 

22  38  29.80 

1.8354 

7  47  40.2 

8iN» 

21 

21     6  33.00 

1.8838 

13  42  43.4 

6J)I1 

21 

22  40  25.91 

1.8348 

7  39    2.5 

8.646 

22 

21    8  31.09 

1.8895 

13  36  22.9 

6.379 

22 

22  42  21.98 

1.8343 

7  30  22.7 

BJB91 

23 

21  10  30.90 

1.8819 

13  29  58.8 

6.431 

23 

22  44  18.03 

1.8338 

7  21  40.8 

8.715 

24 

21  12  29,73 

IJ798 

8.13  23  31.2 

6.400 

24 

22  46  14.05 

1.8334 

S.  7  12  56i) 

8.749 

VL 


MARCH.   1886. 


43 


GBBElirWIGH  MBATT  TDIB. 

THE  UOOWS  BIGHT  A8CENBION  AKD  DlfiOUNATION. 

Boor. 

ft 

DULtat 

DeoliBAtioii. 

Diitfor 
llfinuto. 

Hoar. 

Sight  AMcnaioiu 

Dlff-for 
IKinuto. 

Deolmalifawi 

Diitfor 
IHiirate. 

P 

RIDA^ 

IT  5. 

» 

SUNDAY  7. 

h    m     • 

• 

S.  /l2'5^ 

It 

h    m      • 

• 

O           1          H 

1$ 

0 

S2  46  14.05 

1.9334 

8.740 

.0 

0  19    4.47 

1.9478 

N.  0  15  16.7 

9JKt 

1 

22  48  10.04 

IJS30 

7    4  10.9 

8.783 

1 

0  21     1.34 

1.9484 

0  24  58.0 

9.600 

2 

22  50    6.01 

iMsm 

6  55  22.9 

8.817 

2 

0  22  58.28 

1.9496 

0  34  39.5 

0.698 

3 

22  52    1.95 

1J9» 

6  46  32.8 

8.m 

3 

0  24  55.29 

IM06 

0  44  21.2 

0.006 

4 

22  53  57.87 

1.9318 

6  37  40.8 

8.889 

4 

0  26  52.37 

1.9600 

0  54    3.0 

0.897 

5 

22  55  53.77 

I.S816 

6  28  47.0 

8.913 

5 

0  28  49.53 

1J«39 

1    3  44.9 

0.898 

6 

22  57  49.66 

IJB^ 

6  19  51.3 

8.943 

6 

0  80  46.76 

1.9545 

1  13  26.8 

9J96 

7 

22  59  45.53 

1.9310 

6  10  5a8 

&974 

7 

0  32  44.07 

1.9568 

1  23    8.7 

9.606 

8 

23    1  41.38 

IJBOn 

6    1  54.4 

9JW5 

8 

0  34  41.46 

1J»579 

1  32  50.6 

0.607 

9 

23    3  37.22 

1.9905 

5  52  53.2 

9.084 

9 

0  36  38J94 

1.9567 

1  42  32.4 

0.606 

10 

23    5  33.04 

1.9303 

5  43  50.3 

0.088 

10 

0  38  36i»l 

1J800 

1  52  14.1 

0UI04 

11 

23    7  28.86 

1.9308 

5  34  45.8 

9.089 

11 

0  40  34.16 

1.9616 

2    1  55.6 

9.601 

13 

23    9  24.67 

1.9801 

5  25  39.6 

0.110 

12 

0  42  31.90 

1.9639 

2  11  37.0 

0U»7 

13 

23  11  20.47 

1.9800 

5  16  31.8 

0.143 

13 

0  44  29.74 

1JKM7 

2  21  18.1 

9.688 

14 

23  13  16J27 

1.0800 

5    7  22.4 

0.170 

14 

0  46  27.67 

1.9669 

2  30  58.9 

9.677 

15 

23  15  12.07 

1J999 

4  58  11.4 

0.198 

15 

0  48  ^.69 

1.9678 

2  40  39.3 

9.671 

16 

23  17    7.86 

1.9990 

4  48  58.9 

9JB1 

16 

0  50  23.81 

1.9696 

2  50  19.4 

9.664 

17 

23  19    3.66 

ijnoo 

4  39  44.9 

9.945 

17 

0  52  22.03 

isma 

2  59  59.0 

9.657 

18 

23  20  59.46 

ijnoo 

4  30  29i» 

9.986 

18 

0  54  20.36 

ijrm 

3    9  38.2 

9.649 

19 

23  22  55.26 

1.9801 

4  21  12.7 

9J98 

19 

0  56  18.79 

ljy748 

3  19  16.9 

9.640 

do 

23  24  51.07 

1.9308 

4  11  54JS 

9.314 

20 

0  58  17.33 

ijsrm 

3  28  55.0 

0.630 

21 

23  26  46.89 

1.9804 

4    2  35.0 

9.338 

21 

1     0  15.98 

ijnsi 

•  3  38  32.5 

9.898 

22 

23  28  42.72 

1.9800 

3  53  UJl 

9J57 

22 

1    2  14.75 

1.9804 

3  48    9.4 

9.610 

28 

23  30  38.56 

SA' 

ijsoe 
rUKDi 

8.  3  43  52.2 
iY  6. 

9.8n 

23 

• 

1    4  13.63 

1.9893 

0]^i)A 

N.  3  57  45.7 
Y  8. 

0.500 

0 

23  32  34.42 

1.93]  1 

8.  3  34  28.9 

9.397 

0 

1    6  12.62 

1.9649 

N.  4    7  21.3 

0.586 

1 

23  34  30.29 

1.9313 

3  25    4.5 

8.417 

1 

1     8  11.73 

1.9889 

4  16  56.1 

9.579 

2 

23  36  26.18 

1.9317 

3  15  38.9 

9.430 

2 

1  10  10.97 

1.0883 

4  26  30.0 

9.568 

3 

23  38  22.09 

1.8390 

3    6  12.2 

9.454 

3 

1  12  10.33 

1.9904 

4  36    3.1 

9.544 

4 

23  40  18.02 

1.9804 

2  56  44.4 

9.478 

4 

1  14    9.82 

1.9996 

4  45  35.3 

9.598 

5 

23  42  13.98 

1.9399 

2  47  15.6 

9.468 

5 

1  16    9.44 

1.9947 

4  55    6.5 

9.519 

6 

23  44    9.97 

1.9333 

2  37  45.8 

9.504 

6 

1  18    9.18 

1.9066 

5    4  36.8 

9.496 

7 

23  46    5.96 

1.9338 

2  28  15.1 

9.590 

7 

1  20    9.06 

1.9991 

5  14    6.0 

9.476 

8 

23  48    2.02 

1.9843 

2  18  43.4 

0Ji36 

8 

1  22    9.07 

9.0013 

5  23  34.1 

9.460 

9 

23  49  58.10 

1.9349 

2    9  10.8 

9.560 

9 

1  24    9.22 

9.0036 

5  33    1.2 

9.449 

10 

23  51  54.21 

1.9364 

1  59  37.4 

0Ji64 

10 

1  26    9.50 

9.0050 

5  42  27.1 

9.499 

11 

23  53  50.35 

1.9360 

1  50    3.2 

9.577 

11 

1  28    9.93 

9.0083 

5  51  51.8 

9.401 

12 

23  55  46.53 

1.8387 

1  40  28.2 

9.580 

12 

1  30  10.50 

S.0107 

6     1   15.2 

9.379 

13 

23  57  42.75 

IJ)374 

1  30  52.5 

9.801 

13 

1  32  11.22 

9.0139 

6  10  37.3 

9.357 

14 

23  59  39.02 

1.9389 

1  21  16.1 

0.619 

14 

1  34  12.08 

9.0156 

6  19  58.1 

9.335 

15 

0    1  35.33 

1J»89 

1  11  39.1 

9.099 

15 

1  36  13.09 

9.0188 

6  29  17.5 

9.311 

16 

0    3  31.69 

1.9307 

1    2    1.5 

9.639 

16 

1  38  14.26 

9.0807 

6  38  35.4 

9.987 

17 

0    5  28.10 

1.9408 

0  52  23.3 

9.649 

17 

1  40  15.58 

9.0933 

6  47  51.9 

9.989 

18 

0    7  24.55 

1JM13 

0  42  44.5 

9.651 

18 

1  42  17.06 

9.0960 

6  57    6.9 

9.936 

19 

0    9  21.06 

1.9489 

0  33    5.2 

9.658 

19 

1  44  18.70 

9.0987 

7    6  20.3 

9.900 

20 

0  11  17.62 

1.9489 

0  23  25.6 

9.664 

20 

1  46  20.50 

9.0313 

7  15  32.0 

9.189 

21 

0  13  14.24 

1.9449 

0  13  45.6 

9.670 

21 

1  48  22.46 

90)341 

7  24  42.1 

9.154 

23 

0  15  10.1»2 

1.94S9 

8.  0    4    5.2 

9.8n 

22 

1  50  24.59 

9.0366 

7  33  50.5 

9.196 

23 

0  17    7.H6 

1.9488 

N.  0    5  35.6 

9.689 

23 

1  52  26.88 

9.0396 

7  42  57.1 

9.004 

24 

0  19    4.47 

1JM73 

N.  0  15  16.7 

9Ui87 

24 

1  54  29.34 

9.0494 

N.  7  52    1.8 

0JM3 

44 


MARCH,   1886. 


VEL 


GBBBIinVIOH  iSEAK  TIMB. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECUNATION. 


Hour. 


Right  Ai 


put  for 
IMinnte. 


DeQUnailoii. 


DUTfor 
lliinate 


Hour. 


Bight 


I>iir.fiir 
llifauifte. 


DIff.ftr 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

]4 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  9. 


h 
I 
1 
1 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 

o 

*• 

2 
2 
2 
2 
2 
2 
2 


m 
54 
56 
58 
0 
2 
4 
6 
8 
10 
12 
15 
17 
19 
21 
23 
25 
27 
29 
31 
33 
35 
38 
2  40 
2  42 


• 

• 

29.34 

9aM94 

31.97 

9.0153 

34.78 

9JM88 

37.76 

9U)619 

40.92 

90)549 

44.26 

9.0579 

47.78 

9.0009 

51.48 

9.0633 

55.37 

9UM64 

59.45 

9.0006 

3.72 

9.0797 

8.18 

9.0750 

12.a3 

94)799 

17.68 

9.08M 

22.72 

9.0657 

27.96 

9.0690 

33.40 

9.0033 

39.04 

9.0067 

44.89 

9.0099 

50.95 

9.1097 

57.21 

9.1061 

3.68 

*    9.1096 

10.36 

9.1131 

17.25 

9.1167 

o 

N.  7 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 
11 
N.ll 


52 
1 

10 
19 
28 


4.7 
5.7 
4.8 
1.9 

36  56.9 

45  49.9 

54  40.7 

3  29.3 
12  15.7 

20  59.8 
29  41.5 
38  20.9 

46  57.9 

55  ;)2.3 

4  4.2 

21  0.2 
29  24.2 

37  45.5 
46  4.0 
54  19.7 

2  32.5 
10  42.4 


WEDNESDAY  10. 


2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


44 

46 
48 
50 
52 
55 
57 
59 
I 
3 
5 
7 
10 
12 
14 
16 
18 
20 
3  23 
3  25 
27 
29 
31 
34 
36 


3 
3 
3 
3 
3 


24.36 

9.1909 

N.l 

31.68 

9.1936 

39.22 

9.1975 

46.98 

9.1319 

54.96 

9.1348 

3.16 

9.1385 

11.58 

9.1499 

20.23 

9.1460 

29.10 

9.1406 

38.20 

9.1536 

47.53 

9.1574 

57.09 

9.1619 

6.88 

9.1651 

16.90 

9.160O 

27.16 

9.1799 

37.65 

9.1766 

48.37 

9.1807 

59.33 

9.1847 

10.53 

9.1687 

21.97 

9.1996 

a3.64 

9.1965 

45.55 

9.9005 

57.70 

9.9045 

10.09 

9.9066 

22:73 

9^097 

N.l 

1  18  49.3 
1  26  53.1 
1  34  53.9 
1  42  51.6 
1  50  46.1 

1  58  37.3 

2  6  25.3 
2  14  9.9 
2  21  51.2 
2  29  29.0 
2  37  3.3 
2  44  34.1 
2  52    1.3 

2  59  24.9 

3  6  44.8 
3  14  0.9 
3  21  13.2 
3  28  21.7 
3  a5  26.3 
3  42  26.9 
3  49  23.6 

3  56  16.2 

4  3  4.7 
4  9  49.1 
4  16  29^ 


It 

9.063. 

0.039 

9.001 

9MB 

8.934 

8JN)0 

6.665 

8.690 

8.709 

6.754 

8.715 

6.676 

8.637 

8.505 

BJSS3 

8.510 

8.467 

6.499 

8.377 


8.987 
8.189 
8.140 


8.089 
8.038 
7.967 
70)35 
7.881 
7.897 
7.779 
7.716 
7.650 
7.601 
7.549 
7.483 
7.493 
7.369 
7.300 
7.937 
7.173 
7.100 
7.043 
6.9n 
6.911 
6.843 
6.774 
6.704 
60B3 


0 
1 

2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 


0 

I 

2 

3 

4 

.5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


THUESDAY  11. 


h 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


m 
36 

38 
40 
43 
45 
47 
49 
51 
54 
56 
58 
0 
3 
5 
7 
10 
12 
14 
16 
19 
21 
23 
26 
28 


B 

• 

22.73 

9.9197 

N.l 

35.61 

9.9167 

48.73 

9.9907 

2.09 

9.9947 

15.70 

9JN68 

29.55 

9.93® 

43.65 

9.9^ 

57.99 

9.9411 

12.58 

9.9459 

27.41 

9.9409 

42.48 

9.9533 

57.80 

9.9574 

13.37 

9.9615 

29.18 

94W66 

45.24 

9.9607 

1.55 

9J3738 

18.10 

9.9778 

34.89 

9.9819 

51.93 

9.9860 

1 

9.21 

9.9901 

1 

26.74 

90)049 

1 

44.51 

9.9069 

ll 

2.52 

9.3099 

1( 

20.78 

9.3063 

W.l 

4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 


29J3 

5.1 

36.7 

a9 

42  26.7 
48  45.0 
58.8 
8.0 
12.6 
12.6 
7.9 
38.4 
44.0 
36  24.7 
42  0.6 
47  31.5 
52  57.4 
58  18.2 
3  33.9 
8  44.4 
13  49.7 
18  49.7 
23  44.4 
28  33.7 


16 
23 
29 
36 


54 
1 
7 
13 
19 
24 
30 


FRIDAY  12. 


4 
4 
4 
4 


30 
32 
35 
37 


4  39 


4 
4 


42 
44 


4  46 


4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


49 

51 

53 

56 

58 

1 

3 

5 

8 

10 

12 

15 

17 

20 

22 

24 

27 


39.28 

1     9.3103 

N.l 

58.02 

9.3143 

17.00 

9.3189 

36^21 

9.3999 

55.66 

9.3969 

15.35 

9.3309 

35.28 

9.3341 

55.44 

9.3379 

15.83 

9.3418 

36.46 

9..3457 

57.32 

9.3486 

18.41 

9.3534 

39.72 

9.3571 

1.26 

9.3608 

23.02 

93M6 

45.01 

9.3663 

7.22 

9.3790 

29.65 

9.37S6 

52.29 

9.3799 

1.5.15 

9.3898 

38.22 

9.3864 

1.51 

9.3899 

25.01 

9.3933 

48.71 

9.3067 

12.61 

9.4001 

N.l 

6  33 
6  37 
6  42 
6  46 
6  51 
6  55 

6  59 

7  3 


7 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


7 
11 
15 
19 
22 
26 
29 
32 
36 
39 
42 
45 
47 
50 
52 
55 
57 


17.7 
56.2 
29.1 
56.5 
18.3 
34.4 
44.8 
49.4 
48.3 
41.4 
28.6 

9.8 
45.0 
14J2 
37.4 
54.5 

5.4 
10.1 

8.7 

1.0 
46.9 
26.5 
59.7 
26.4 
4a7 


#/ 


6.568 
6.490 
6.417 
6.349 
60)67 
6.19B 
6.115 


5.961 


5.601 
5.719 


5.566 
5.473 
50)69 
5.304 
5.918 
5.139 
50)44 
40)06 
4.867 
4.777 


4.667 
4.595 
4.569 
4.410 
4.316 
4.901 
4.195 
4.099 
3.933 
3.836 
3.737 
3JSS7 
3.537 
3.437 
3.336 


3.130 
3.097 
9.994 
9.816 
9.719 
9.606 
9.400 


9.964 


VUL 


MARCH,   1886. 


45 


GBBENWIOH  MBAN  TIMB. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Bishi 


DiilLft»r 
IMIniUe. 


T>tmlliwitlirin 


IMA  for 
IHiiiate. 


Dow. 


Bight  Aaoenaian. 


nut.  fbr 


DeoliDfttton. 


Blft  far 

lliinato. 


0 
1 
3 
3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

18 

19 

20 

21 

^ 

23 


SATUEDAY  18. 


h  m 
5  27 
5  29 
32 
34 
36 
39 
41 
44 
46 
48 
51 
5  53 
5  56 
58 
1 
3 
6 
8 


5 
5 
5 
5 
5 
5 
5 
5 
5 


5 
6 
6 
6 
6 
6  10 
6  13 
6  15 
6  18 
6  20 
6  23 


• 

• 

12.61 

9.4001 

36.72 

9.4035 

1.03 

9.4068 

25.53 

9.4100 

50.23 

9.4139 

15.12 

9.4166 

40.21 

9.4197 

5.48 

9.4996 

30.94 

9.4958 

56.58 

9.4988 

22.40 

9.4317 

48.39 

9.4346 

14.55 

9.4374 

40.88 

9.4403 

7.38 

9.4431 

34.05 

9.4458 

0.88 

9.4484 

27.86 

9.4510 

55.00 

9.4536 

22.29 

9.4560 

49.72 

9.4684 

17.30 

9.4606 

45.02 

9.4631 

12.87 

9.4653 

N. 


N. 


SUlfDAT 


0 

6  25 

1 

628 

2 

630 

3 

6  33 

4 

6  35 

5 

6  38 

6 

6  40 

7 

6  43 

8 

6  45 

9 

6  47 

10 

6  50 

11 

6  52 

12 

6  55 

13 

6  57 

14 

7    0 

15 

7    2 

16 

7    5 

17 

7    7 

18 

7  10 

19 

7  12 

20 

7  15 

21 

7  17 

22 

7  20 

23 

7  23 

24 

725 

40.86 

37.23 
5.59 
34.08 
2.68 
31.40 
0.23 
29.16 
58.18 
27.30 
56.52 
35.83 
55.23 
34.69 
54.34 
33.87 
53.56 
33.33 
53.14 
33.03 
53.95 
33.94 
53.97 
33.04 


9.4676 
9.4607 
9.4718 
9.4738 
9.4757 
9.4777 
9.4796 
9.4813 
9.4899 
9.4845 
9.4809 
9.4878 
9vl899 
9.4905 
9.4918 
9.4839 
9.4843 
9.4954 
9.4965 
9.4075 
9.4884 
9.4903 
9.5001 
9.5008 
9JWI5 


N. 


N. 


7 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


57 
0 
3 
4 
6 
7 


46.7 
0J5 
7.7 
8.4 
3.5 
49.9 
9  30.7 
11  4.8 
13  32.1 
13  52.6 
15  6.3 
13i2 
13.2 
6.3 
52.5 

19  31.7 

20  4:o 

29.3 
47  J> 

58.7 
2.8 
20  59.8 
20  49.7 
20  32.5 


16 
17 
18 
18 


20 
20 
30 
21 


4. 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
7 
7 
7 


20  8.1 

19  36.5 

18  57.8 

18  Hi) 

18.7 

18.3 

10.7 

55.8 


17 
16 
15 
13 


12  33.7 


II 
9 
7 
5 
3 
1 


4.3 
27.6 
43.6 
52.4 
53.9 
48.1 
59  34J^ 
57  14.4 
54  4a7 
52  11.7 
49  29.4 
46  39.8 
43  42.9 
40  38.7 
37  27  JJ 
34  8.5 


9.984 
9.175 
9.066 
1.957 
1.646 
1.735 
1.694 
1.511 
1J98 
1J985 
1.179 
1.057 
0JM9 
0.897 
0.719 
0.596 
0.480 
0.363 
0.945 
0.197 
4-0.009 
-0.109 
0.996 
0.347 


0.467 
0.566 
0.705 
0.886 
0.946 
1.067 
1.187 
1.308 
1.499 
\J551 
1.679 
1.793 
\JB14 
9.036 
9.150 
9.981 
9.409 
9JKQ 
9.644 
9.706 
9.887 
3.000 
3.131 
3.959 
3.379 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

23 

23 

24 


MOKDAY  15. 


h 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

8 

8 

8 

8 

8 

8 

8 


m 
25 
27 
30 
32 
35 
37 
40 
42 
45 
47 
50 
52 
55 
57 
0 
2 
5 
7 
10 
13 
15 


8  17 
8  20 
8  22 


• 

• 

23.04 

94S015 

53.15 

9.5091 

23.29 

9.5096 

53.46 

9.5031 

'ZiM 

9.5096 

53.89 

9.5040 

24.14 

9.5049 

54.40 

9.5044 

24.67 

9.5046 

54.95 

9JM>«7 

25J24 

9.5048 

55.53 

9.5048 

25.81 

9.5047 

56.09 

9.5045 

26.a5 

9JHM9 

56.60 

9.5040 

26.&3 

94S037 

57.04 

9.5033 

37J«J 

9.5099 

57.39 

9.5094 

27.52 

9.5018 

57.61 

9.5019 

37.67 

9.5006 

57.68 

9.4990 

N.]^  34    8.5 

17  30  42.6 

17  27    9.4 

17  23  38.9 

17  19  41.3 

17  15  4a4 

17  11  44.4 

17    7  35.3 

17    3  18.9 

16  58  55.4 

16  54  34.8 

16  49  47.3 

16  45    3.6 

16  40  10.9 

16  35  13.3 

16  30    6.5 

16  34  5a9 

16  19  34.3 

16  14    7.8 

16    8  34.4 

16    3  54.3 

15  57    7.3 

15  51  13.7 

N.15  45  13.4 

TUESDAY  16. 


8  35 
8  27 
8  30 
8  33 
8  35 
8  37 
8  40 
8  43 
8  45 
8  47 
8  50 
8  53 
8  55 
8  57 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


0 

3 

5 

7 

10 

12 

15 

17 

20 

22 


9  25 


27.65 
57.57 
27.44 
57.25 
37.01 
56.71 
36.35 
55.93 
25.43 
54.86 
24.22 
5^3.50 
22.70 
51.82 
20.a5 
49.80 
18.66 
47.43 
16.11 
44.69 
J3.I7 
41.55 

9.83 
38.01 

6.06 


9.4991 
9.4969 
9.4973 
9.4964 
9.4905 
9.4945 
9.4934 
9.4993 
9.4919 
9.4900 
9.4887 
9.4873 
9.4860 
9.4846 
9.4839 
'9.4817 
9.4809 
9.4787 
9.4779 
9.4755 
9.4738 
9.4799 
9.4705 
9.4687 
9.4669 


N.15 
15 
15 
15 
15 
15 
15 
14 
14 
14 
14 
14 
14 
14 
14 
13 
13 
13 
13 
13 
13 
13 
12 
12 

N.12 


39  6.4 
32  52.7 
26  32.5 
20  5.7 
13  32.4 

6  52.6 
6.4 
13.9 
15.0 
9.9 
58.6 
41.1 
17.5 
47.9 
12.2 
30.6 
43.1 
49.8 
50.7 
45i) 
35.4 
19.4 
57.9 
49  30.9 

40  58.5 


0 
53 
46 
39 
31 
24 
17 

9 

2 
54 
46 
38 
30 
22 
14 

6 
57 


'II 

3.379 
3.493 
3.614 
3.735 
3.854 

zsm 

4.098 
4.919 
4.339 
4.451 
4.568 
4.685 
4.809 
4.090 
5.037 
5.153 
5.968 
5.384 
5.499 
5.613 
5.796 
5.838 
5.940 
6.061 


6.179 
6.969 
6J99 
6.501 
6.609 
6.717 
6.893 
6.998 
7.033 
7.137 
7.940 
7.349 
7.443 
7.544 
7.644 
7.749 
7.840 
7.937 
8.039 
8.197 
8.991 
8.313 
8.404 
8.495 
8.664 


46 


MARCH,   1886. 


GBBENWIOH  MEAN  TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Bi^tAsoaisioiii. 


Diff-fer 
IHinate. 


DeoUnation. 


Diff.fbr 
IHlnnte. 


0 
I 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  17. 


h  m 
9  25 
9  27 
9  30 
9  32 
9  34 
9  37 
9  39 
9  42 
9  44 
9  47 
9  49 
9  52 
9  54 
9  57 
9  59 


10 
10 
IQ 
10 
10 
10 
10 
10 


1 

4 

6 

9 

11 

14 

16 

18 


10  21 


• 

a 

6.08 

9.4668 

34.04 

9.4661 

K89 

9.4633 

29.(i4 

9.4615 

57.27 

9.4596 

24.79 

9.4577 

52.19 

9.4557 

19.47 

9.4537 

46.63 

9.4517 

13.68 

9.4498 

40.61 

9.4478 

7.41 

9.4457 

34.09 

9.4437 

0.65 

9.4416 

27.08 

9.4394 

53.38 

9.4373 

19.56 

9.4359 

45.61 

9.4331 

11.53 

9.4309 

37.32 

9.4987 

2.98 

9.4966 

28.51 

.    9.4944 

53.91 

9.4999 

19.18 

9.4901 

N,12 

12 

12 

12 

12 

II 

II 

11 

11 

11 

11 

II 

10 

10 

10 

10 

10 

10 

9 

9 

9 

9 

9 

N.  9 


40  58.5 
32  20.8 
23  37.8 
14  49.6 
5  56.3 
56  58.0 
47  54.6 
38  46.3 
29  38.2 
20  15.3 
52.7 
25.5 
53.8 
17.6 
32  37.0 
22  52.0 
13  2.8 
9.4 
12.0 
M).6 
5.2 
22  55.9 
12  42.9 
2  26.3 


10 

1 

51 

42 


3 
53 
43 
33 


THURSbAY  18. 


10  23 
10  26 
10  28 
10  30 
10  33 
10  35 
10  :38 
10  40 
10  43 
10  45 
10  47 
10  50 
10  52 
10  54 
10  57 

10  59 

11  2 


11 
II 
11 
11 
11 
11 
11 


4 
6 
9 
11 
14 
16 
18 


11  21 


44.32 

9.33 
34.20 
58.94 
23.55 
48.02 
12.36 
36.57 

0.65 
24.59 
48.40 
12.08 
35.62 
59.03 
22.31 
45.46 

8.47 
31.35 
54.10 
16.72 
39.21 

1.57 
23.81 
45.92 

7.90 


9.4179 
9.4157 
9.4134 
9.4119 
9.4000 
9.4068 
9.4046 
9.4094 
9.4009 
9.3979 
9.3957 
9.3935 
9.3913 
9.3801 
9.3869 
9.3847 
9.3094 
9.3809 
9.3781 
9.3759 
9.3738 
9.3717 
9.3096 
9J674 
SL3653 


N.  8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
4 
4 

N.  4 


52 
41 
31 

20 
10 
59 

48 
38 


6.0 
42.2 
15.0 
44.4 
10.5 
a3.4 
53.3 
10.1 
27  24.0 
16  35.0 
5  43.3 
54  48.9 
43  51.9 
32  52.4 
21  50.5 
10  46.2 
59  39.6 
48  30.9 
37  20.2 
26  7.5 
14  52.8 
3  36.3 
52  18.1 
40  58.3 
29  3a9 


6.684 

8.679 

8.760 

8.846 

8.930 

9U>]4 

9U)97 

9.178 

9.958 

9.337 

9.415 

9.481 

9.566 

9.640 

9.713 

9.785 

9.855 

•8.993 

9J00 

10UX>7 

10.199 

10.186 

10.947 

10J07 


10.367 
10.495 
10.489 
10.538 
10.509 
10.643 
10.694 
10.744 
10.799 
10.839 
10.884 
10.998 
10.971 
11.019 
11UX» 
11.091 
11.197 
11.169 
11.196 
11.998 
11.960 
11.989 
11.317 
I1JI43 
11.368 


Hour. 


Right  AflcemioiL. 


Diflllbr 
lliinate. 


DecUnatkm. 


IHClbr 
IHimila 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


h 
11 
11 
11 
11 
11 
11 
11 
11 


m 
21 

23 
25 

28 
30 
32 
35 
37 


1139 
II  42 


II 
11 
11 
II 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 


44 

47 

49 

51 

54 

56 

.58 

1 

3 

5 

8 

10 

12 

15 


FRIDAY  19. 


N.  4 
4 
4 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
0 
0 
0 
0 

N.  0 


SATURDAY  20. 


B 

• 

7.90 

9.3653 

29.75 

9.3639 

51.48 

9.3611 

13.08 

9.3690 

34.56 

3.3660 

55.91 

9.3548 

17.14 

9.3598 

38.25 

9.3508 

59.24 

9.3487 

20.10 

9.3467 

40.84 

9.3447 

1.47 

9.3498 

21.98 

9.3408 

42.37 

9.8388 

2.65 

9.3370 

22.81 

9.3351 

42.86 

9.3339 

2.80 

9.3313 

22.62 

9.3994 

42.33 

9.3976 

l.(K) 

9.3958 

21.43 

9.3941 

40.82 

9.3093 

0.10 

9.3905 

29  36.9 

18  14.0 

6  49.7 

55  24.2 

43  57.5 

32  29.6 

21    0.7 

9  30.9 

58    0.2 

46  28.7 

34  56.5 

23  23.7 

11  50.4 

0  16.7 

48  42.6 

37    8.2 

25  33.7 

13  59.1 

2  24i4 

50  49.8 

:39  1.5.4 

27  41.3 

\^    7.5 

4  34.0 

12  17 
12  19 
12  21 
12  24 
12  26 
12  28 
12  31 
12  33 
12  35 
12  38 
12  40 
12  42 
12  45 
12  47 
12  49 
12  51 
12  54 
12  56 
12  58 


13 
13 
13 
13 
13 
13 


1 
3 
5 
7 
10 
12 


19.28 
38.36 
57.33 
16.20 
34.97 
53.64 
12.21 
30.69 
49.07 

7.35 
25..54 
43.64 

1.65 
19.57 
:J7.40 
55.14 
12.79 
30.36 
47.84 

5.24 
22.56 
39.79 
56.94 
14.02 
31.02 


9.3188 
9.3171 
9.3153 
9.3137 
9.3190 
9.3103 
9.3067 
9.3071 
9.3055 
9.3030 
9J3094 
9.3009 
9.9994 
9.9979 
9.9964 
9.9849 
9.9935 
9.9991 
9.9907 
9.9893 
9.9879 
9.9865 
9.98R9 
9.9840 
9.9897 


S.  0 
0 
0 
0 

0 

1 
1 
1 
1 
I 

2 

2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 
S.  4 


6 
18 
30 
41 
53 

4 
16 
27 
38 


59.0 
31.4 

a2 

34.2 
4.4 

33.8 
2.2 

29.6 

55.8 


.50  20.8 


1 

13 
24 
35 
47 
58 

9 
20 
32 
43 
54 

16 
27 

38 


44.6 

7.1 

28.1 

47.6 

5.6 

21.9 

36.5 

49.3 

0.2 

9.2 

16.2 

21.1 

23.8 

24.4 

22.7 


II 


11.393 
11.415 
11.436 
11.455 
11.473 
11.488 
11.504 
11.518 
11.631 
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11.566 
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• 

OBBB14WI0H  MBAN  TDfB. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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17  48  59.2 

9.387 

22 

17  :35    6.72 

9.1095 

18    6  22.7 

J.731 

22 

19  16  59.53 

94)789 

17  46  33.5 

9.488 

23 

17  37  16.43 

F] 

9.1611 

RIDAl 

S.18    8    3.8 

:  26. 

1.039 

23 

19  19    4.21 
SI 

94)770 

s.  17  44  ao 

I  28. 

9.548 

0 

17  39  26.05 

9.1596 

s.18    9  39.4 

1.547 

0 

19  21    8.77 

941750 

S.  17  41  27.7 

9w000 

1 

17  41  35.58 

9.1581 

18  11    9.5 

U4S0 

1 

19  23  13.21 

94)731 

17  38  47.6 

9.700 

2 

17  43  45.02 

9.1505 

18  12  34.1 

1.364 

2 

19  25  17.54 

9.0719 

17  36    2.6 

9.700 

3 

17  45  54.36 

9.1549 

18  13  53.1 

1.979 

3 

19  27  21.76 

94)609 

17  33  12.8 

94(70 

4 

17  48    3.61 

9.1534 

18  15    6.7 

1.181 

4 

19  29  25.86 

9.0074 

17  30  18JJ 

9.O1O 

5 

17  5Q  12.77 

9.1518 

18  16  14.8 

14)89 

5 

19  31  29.85 

9.0055 

17  27  18.9 

34)87 

G 

17  .52  21.83 

9.1509 

18  17  17.4 

0.006 

6 

19  33  33.72 

9.0030 

17  24  14.9 

3.100 

7 

17  54  30.80 

9.148} 

18  18  14.6 

0.907 

7 

19  35  37.48 

94)017 

17  21    6.2 

3.184 

8 

17  56  39.67 

9.1471 

18  19    6.3 

0.810 

8 

19  37  41.12 

9.0597 

17  17  52.8 

34189 

9 

17  58  48.45 

9.1455 

18  19  52.5 

0.795 

9 

19  39  44.64 

9.C577 

17  14  34.7 

3.340 

10 

18    0  57.13 

9.1438 

18  20  33.3 

0.035 

10 

19  41  48.05 

94)658 

17  IJ  12.0 

3.417 

11 

18    3    5.71 

9.1493 

18  21     8.7 

0.545 

11 

19  43  51.34 

94)639 

17    7  44.7 

3.494 

12 

18    5  14.20 

9.1406 

18  21  .38.7 

0.455 

12 

19  45  54.52 

94)591 

17    4  12.7 

3.571 

13 

18    7  22.59 

9.1389 

18  22    3.3 

0.305 

13 

19  47  57.59 

94)609 

17    0  36.1 

34M7 

14 

18    9  30.87 

9.1379 

18  22  22.5 

0.975 

14 

19  50    0.54 

9.0489 

16  56  55.0 

3.799 

15 

18  11  39.05 

9.1355 

18  22  36.3 

0.186 

15 

19  52    3.38 

94)403 

16  53    9.4 

3.797 

16 

18  13  47.13 

9.1338 

18  22  44.8 

0.097 

16 

19  54    6.10 

9.0444 

16  49  19.3 

3.879 

17 

18  15  55.11 

9.1399 

18  22  47.9 

-04)07 

17 

19  56    8.7J 

9.0496 

16  45  24.7 

3.947 

18 

18  18    2.99 

9.1304 

18  22  45.6 

4-0.089 

18 

19  58  11.21 

9.0407 

16  41  25.6 

44)99 

19 

18  20  10.76 

9.1987 

18  22  38.0 

0.171 

19 

20    0  13.59 

94)388 

16  37  22.1 

4.000 

20 

18  22  18.43 

9.1969 

18  22  25.1 

0.950 

20 

20    2  15.86 

9.0909 

16  33  14.1 

4.170 

21 

18  24  25.99 

9.1959 

18  22    6.9 

0.347 

21 

20    4  18.02 

9.0351 

16  29    1.7 

4.943 

22 

18  26  3:3.45 

9.1934 

18  21  43.4 

0.435 

22 

20    6  20.07 

9.0339 

16  24  44.9 

4.310 

23 

18  28  40.80 

9.1917 

18  21  14.7 

0.593 

23 

20    8  22.01 

9.0913 

16  20  23.8 

4.389 

24 

18  30  48.05 

9.1190 

S.18  20  40.7 

0.011 

24 

20  10  23.83 

9.0996 

S.16  15  58.3 

4.401 

xn. 
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GBBENWIOH  MBAN  TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


Boar. 


0 

I 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

M 

15 

16 

17 

18 

19 

^ 

22 
2:) 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Right  Aflcension. 


Diftfor 
IMinate. 


Deoliiuition. 


Difllfor 
1  Minute. 


MONDAY  29. 


h 

20 


m 

10 


20  12 
20  14 
20  l() 
20  18 
20  20 
20  22 
20  24 
20  26 
20  28 
20  30 
20  32 
20  34 
20  36 
20  38 
20  40 
20  42 
20  44 
20  46 
20  48 
20  50 
20  52 
20  54 
20  56 


23.83 
25.55 

27.16 
28.(15 
30.03 
31.31 
;«.48 
33.54 
34.49 
35.34 
3(>.08 
36.72 
:^.26 
37.69 
38.02 
38.24 
38.36 
38.:J9 
38.32 
38.15 
37.88 
37.51 
37.05 
:i6.49 


s 

9.0995 
9.0377 
9.0956 
9.0939 
9.0999 
9.0904 
9.0186 
9.0168 
9.0150 
9.0139 
9.0115 
9.0008 
9.0081 
9.0063 
9.0046 
9.0099 
9.0013 
1.9997 
1.9980 
1.99ff3 
1.9947 
1.9931 
1.99 J 5 
1.9899 


S.16 
16 
16 
16 
15 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
14 
14 
14 
14 
14 
14 
14 
S.14 


15  58.3 
II 

6 

2 
57 
52 
47 
43 
38 
32 
27 
22 
17 
12 

() 

1 
55 
50 
44 

:« 

32 
27 
21 
15 


28.5 

54.4 

16.1 

33.5 

46.7 

55.7 

0-5 

1.2 

57.7 

50.1 

38.5 

22.9 

3.2 

39.5 

11.8 

40.2 

4.6 

25.1 

41.8 

54.6 

3.5 

8.6 

10.0 


TUESDAY  30. 


20  58 

21  0 


21 
21 
21 
21 
21 
21 
21 
21 
21 


2 
4 

6 
8 
10 
12 
14 
16 
18 


21  20 
21  22 
21  24 
21  26 
21  28 
21  30 
21  32 
21  34 
21  36 
21  38 
21  40 
21  41 
21  43 
21  45 


a5.84 
35.10 
34.26 
;«..3.3 
32.31 
31.20 
30.01 
28.73 
27.,% 
25.91 
24.38 
22.76 
21.06 
19.28 
17.43 
15.50 
13.49 
11.41 
9.25 
7.02 
4.72 
2.a5 
59.91 
57.41 
54.85 


1.9884 
1.9868 
1.9859 
1.9837 
1.9899 
1.9808 
1.9794 
1.9779 
1.9765 
1.9759 
1.9rj7 
1.9793 
1.9710 
1.9697 
1.9685 
1.9679 
1.9658 
1.9647 
1.9634 
1.9699 
1.9611 
1.9599 
1.9566 
1.9578 
1.9667 


8.14 
14 
13 
13 
13 
13 
13 
13 
13 
13 
13 
12 
12 
12 
12 
12 
12 
12 
12 
12 
11 
11 
11 
11 

8.11 


9  7.6 
3  1.5 
56  51.7 
.50  38.2 
44  21.1 
38  0.4 
31  36.0 

25  8.1 
18  36.6 
12  1.6 

5  2:}.i 

58  41.2 
55.8 
7.0 
14.8 
19.3 
20.5 
18.3 
12.8 
4.1 
55  52.2 
48  37.0 
41  18.7 
33  57.3 

26  32.8 


51 
45 
38 
31 
24 
17 
10 
3 


n 
4.461 

4.S39 

4.603 
4.674 
4.745 
4.815 
4.885 
4.954 
5.093 
5.069 
5.160 
5.997 
5.994 
5.361 
5.498 
5.494 
5.560 
5.696 
5.690 
5.754 
5.819 
5.883 
5.946 
6.009 


6.071 
0.139 
6.194 
6.955 
6.315 
6.376 
6.4.16 
6.495 
6.555 
6.619 
6.670 
6.797 
6.785 
6.849 
6.898 
6.953 
7.008 
7.064 
7.118 
7.179 
7.996 
7.979 
7.331 
7.383 
7.434 


Hour. 


Bight  Asceasioii. 


Diff.for 
1  Minute. 


DeoUnAtion. 


Difllibr 
IMinitte. 


WEDNESDAY  31. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2Ji 


h  m 
21  45 
21  47 
21  49 
21  51 
21  5.3 
21  55 
21  57 
21  59 


22 
22 
22 
22 
22 


1 

3 
5 
7 

9 


22  11 
22  13 
22  15 
22  17 
22  19 
22  20 
22  22 
22  24 
22  26 
22  28 
22  30 


8 

8 

54.a5 

1.9667 

52.22 

1.9557 

49.53 

1J»46 

46.77 

1.9536 

43.i)6 

1.9687 

4l.0i) 

1.9617 

38.16 

1.9507 

35.18 

1.9498 

32.14 

1JM89 

29.05 

1.9461 

25.91 

1JM73 

22.72 

1JM65 

19.49 

1.9457 

16.21 

1.9450 

12.89 

1.9449 

9.52 

I.943S 

6.11 

1.9499 

2.67 

1.9493 

59.19 

1.9417 

55.67 

1.9411 

52.12 

1JM06 

48.54 

1.9401 

44.93 

1.9396 

41.29 

1.9099 

S.11 

11 
11 
11 

10 

10 

10 

10 

10 

10 

10 

10 

9 

9 

9 

9 

9 

9 

9 

8 

8 

8 

8 

S.  8 


32.8 
5.2 
34.5 
0.8 
24.1 
44.5 
1.9 
16.4 
28.0 
36.8 
42.8 
46.0 
46.4 
44.1 
39.1 
31.4 
21.1 
8.2 
52.6 
56  34.5 
48  13i) 
39  50.8 
31  25.3 
22  57.4 


26 
19 
11 

4 

56 
48 
41 
33 
25 
17 

9 

1 
53 
45 
37 
29 
21 
13 

4 


M 

7.434 
7.466 
7.537 
7.587 
7U06 
7.685 
7.734 
7.789 
7.830 
7.877 
7.993 
7Jr70 
8.016 
8.061 
8.106 
8.160 
6.194 
8.938 
8.981 
8.393 
8.364 
8.406 
8.445 
8.486 


THURSDAY,  APRIL  1. 
0  I    22  32  37.63  |    1.9387  |S.  8  14  27.0  |     8JM6 


PHASES  OF  THE  MOON. 


#  New  Moon  Marrh 

3)  First  Quarter  .    .    • 

O  F«»n  Moon      .  .    .    . 

(C   Last  Qiifirter.  .    .    . 


d  h  m 

5  10  4.3 

13  1  17.2 

19  16  36.6 

26  22  44.2 


d  h 

(C  Apogee.    .    •    March      2  2S13 

(C   Perigee.    .    .    •    •    •     17  14.1 

(T  Apogee 29  0.0 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

u 

J 

Name  and  Dlreotlon 
of  O^wsL 

Noon. 

P.L. 

of 

Ulff- 

lUt 

P.L. 

of 

Ditr. 

Vlh. 

P.L. 

of 

DIff. 

IXh. 

P.  I.. 

of 
Diflr. 

Hpica 

W. 

O           1        II 

90  45  19 

309o 

O          /        II 

92  13  34 

3097 

O          1        It 

93  41  47 

3098 

O          1       II 

95    9  .59 

3099 

AntAres 

W. 

45  30  19 

3303 

46  56  26 

3196 

48  2*2  38 

3193 

49  48  .55 

3180 

Vends 

E. 

31  29  19 

9033 

2Ji  .59  47 

3045 

28  30  30 

3058 

27     1  29 

3073 

Sun 

E. 

48    8  24 

3462 

46  47  17 

3463 

45  26  1 1 

3464 

44    5    7 

3465 

2 

Spica 

W. 

102  30  48 

3099 

103  .58  59 

3098 

105  27  11 

3098 

106  ,55  23 

3097 

Antaras 

W. 

57     1  29 

3171 

.58  28  13 

3167 

,59  55    2 

3163 

61  21  .55 

3159 

■ 

Sun 

E. 

37  19  54 

3464 

35  .58  50 

3463 

34  37  45 

3469 

:w  16  .38 

:<461 

3 

Antares 

W. 

68  37  33 

3138 

70    4  .56 

3135 

71  32  23 

3130 

72  ,59  .56 

3196 

a  Aqiiile 

W. 

:\0  50  55 

5673 

31  40  48 

5359 

32  33  12 

5170 

.3.3  27  5i\ 

.'i009 

Sun 

E. 

26  30  31 

3448 

25    9    9 

3445 

23  47  43 

3441 

22  2«J  13 

3438 

7 

Sun 

W. 

17  41     4 

3963 

19    5  59 

3954 

20  31     4 

3947 

21  ,56  18 

.1938 

Aldetraran 

E. 

63  41     0 

9896 

62    8  .% 

9889 

60  .36    3 

9889 

.59    3  21 

9875 

Saturn 

E. 

86  57  51 

9919 

85  25  48 

9905 

a3  .53  ;36 

9898 

82  21    15 

2891 

8 

Sun 

W. 

29    4  53 

3197 

30  31     6 

3188 

31  57  29 

3160 

.^3  24     2 

3171 

Aldebaran 

E. 

51   17  28 

9837 

49  43  48 

9898 

48    9  ,57 

9891 

46  ;«  .5(J 

2813 

Saturn 

E. 

74  37    9 

9854 

73    3  51 

9847 

71  30  24 

9839 

69  .56  47 

2K)l 

Pollux 

E. 

95    5  21 

9917 

93  33  24 

9909 

m    1  17 

9901 

90  28  ,59 

9693   1 

9 

Sun 

W. 

40  39  32 

3194 

42    7  12 

3115 

43  :i5    3 

3105 

45    3    6 

3096  1 

Aldebaran 

E. 

38  43  10 

9770 

37    8    3 

9769 

35  32  45 

9753 

33  .57  15 

27«   ! 

Saturn 

E. 

62    6    9 

9791 

60  31  2f) 

9783 

,58  .56  39 

9775 

.57  21  38 

9766  , 

Pollux 

E. 

82  44  55 

9859 

81   11  .35 

9844 

79  :«    4 

9835 

78     4  22 

9898 

10 

Sun 

W. 

.52  26  26 

3043 

53  ,55  45 

3ai3 

.55  25  17 

3099 

,56  .55    3 

3011 

Saturn 

E. 

49  23  46 

9794 

47  47  38 

2715 

46  11    18 

9706 

44  ,34  46 

9606 

Pollux 

E. 

70  13  17 

9787 

68  38  32 

9779 

67    3  37 

9779 

65  28  32 

9764 

11 

Sun 

W. 

64  27  22 

9953 

a5  .58  34 

9941 

67  30     1 

9998 

69     1  44 

9916 

Saturn 

K. 

36  29  17 

9655 

34  51  37 

9648 

:i3  13  47 

9641 

31  ^5  48 

9635 

Pollux 

E. 

.57  30  38 

9798 

55  .54  35 

9791 

.54   18  2.3 

9714 

.52  42    2 

9709 

Regulus 

E. 

93    3  45 

9616 

91  25  10 

9604 

89  46  20 

9.^99 

88    7  14 

9581 

12 

Sun 

W. 

76  44  16 

9859 

78  17  36 

28:» 

79  51   13 

98-26 

HI  25    7 

9813 

n  Arietia 

W. 

a5  44  5.3 

9911 

37  16  58 

9869 

.38  49  56 

98.MI 

40  2Ji  43 

9797 

Pollux 

E. 

44  38  41 

9689 

43     1  47 

9689 

41  24  .52 

9689 

.39  47  .57 

9601 

Rpgulus 

E. 

79  47  47 

9599 

78    7    4 

9510 

76  26     5 

2498 

74  44  49 

9485 

Mars 

E. 

95  19  44 

9408 

93  »5  20 

9:»6 

91  ,52  40 

9:jh4 

90     8  43 

9373 

13 

Sun 

W. 

89  19    0 

2744 

90  54  4 1 

9rJI 

92  .30  40 

9717 

94     (»  .57 

9704 

a  Arietis 

W. 

48  2:^    7 

9653 

.50     0  50 

9699 

51  .39    « 

9606 

,5:^  17  .5.3 

9583 

Regulus 

E. 

66  14    4 

9499 

(A  31     1 

9410 

62  47  40 

9:«8 

61     4     2 

9385 

Mars 

E. 

81  24  40 

9:)i3 

79  38  59 

9300 

77  .53    0 

9989 

76    (i  44 

9277 

Jupiter 

E. 

100    4  51 

9380 

98  20  48 

9:167 

JH)  :m\  -iCJ 

9:».'> 

94  51   4(1 

9:149  , 

14 

Sun 

W. 

102  12  56 

9635 

103  51     3 

2691 

105  2i»  2J» 

9608 

107     8  13 

9506 

a  Arieti» 

W. 

61  39    4 

9485 

««  20  38 

9467 

(>5    2  37 

9450 

(i6  45    0 

9433 

AldelMiran 

W. 

27  48  22 

2318 

29  ;i3  55 

9305 

31   19  47 

9993 

;w    5  .57 

9980 

Rejitulua 

E. 

.52  21   19 

9199 

50  35  52 

9310 

48  .50    7 

9998 

47    4    4 

9986 

r 
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GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

9 

u 

1    OS 

!     1 

NameaDd  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XY^' 

P.L. 

of 

Diff. 

XVIilii. 

P.L. 

of 

Diff. 

XXIi^ 

P.L. 

of 

Dlff. 

Spica 

W. 

96  38  10 

3100 

O          t        II 

98    6  20 

3101 

99  34  29 

3101 

101    2  3§ 

SIOO 

Antares 

W. 

51  15  17 

3186 

.52  41  43 

3189 

54    8  14 

8178 

55  34  49 

8174 

Vends 

E. 

25  32  46 

3090 

24    4  24 

3100 

22  36  25 

3131 

21    8  53 

8168 

■ 

Sun 

E. 

42  44    4 

3466 

41  23     1 

3466 

40    1  59 

3466 

38  40  57 

3466 

2 

1 

Spicn 

W. 

108  23  36 

3006 

109  51  51 

3004 

111  20    8 

3001 

112  48  28 

3080 

Antares 

W. 

62  48  53 

3155 

64  15  56 

3159 

65  43    3 

3148 

67  10  15 

3143 

Sun 

E. 

31  55  30 

3458 

30  34  19 

3456 

29  13    6 

3464 

27  51  50 

3451 

3 

Autai-en 

W. 

74  27  34 

3191 

75  55  18 

3117 

77  23    7 

3119 

78  51    2 

3106 

aAqiiilie 

W. 

34  24  50 

4868 

35  ^  44 

4718 

36  24  28 

4500 

37  26  54 

4491 

1 

Sun 

E. 

21     4  39 

3433 

19  43    0 

3430 

18  21  17 

3406 

16  59  29 

3490 

1    7 

Sun 

W. 

23  21  42 

3931 

24  47  15 

3999 

26  12  58 

3914 

27  38  50 

3906 

Aldebaran 

E. 

57  30  30 

9867 

55  57  29 

9859 

54  24  18 

9808 

52  50  58 

9845 

1 

Saturn 

E. 

80  48  44 

9883 

79  16    4 

9876 

77  43  15 

9600 

76  10  17 

9869 

8 

Sun 

W. 

34  50  46 

3168 

m  17  41 

3153 

37  44  47 

3143 

39  12    4 

3134 

Aldebaran 

E. 

45     1  45 

9805 

43  27  23 

9796 

41  52  50 

9788 

40  18    6 

9778 

Saturn 

E. 

68  2!)    0 

3884 

66  49    3 

9616 

65  14  56 

9808 

63  40  38 

9700 

Pollux 

E. 

88  56  31 

9885 

87  23  53 

9877 

85  51    4 

9860 

84  18    5 

9860 

9 

Sun 

W. 

46  31  21 

3086 

47  59  48 

3075 

49  28  28 

3065 

50  57  20 

3054J 

1 
1 

Aldebaran 

E. 

32  21  32 

9734 

30  45  37 

9795 

29    9  30 

9715 

27  33  10 

9706 

1 

Saturn 

E. 

55  46  26 

9758 

54  11     3 

9750 

52  35  29 

9741 

50  59  43 

9739 

Pollux 

E. 

76  30  30 

9690 

74  56  28 

98U 

73  22  15 

9B0d 

71  47  51 

9795 

10 

Sun 

W. 

58  25    2 

3000 

59  55  15 

8B8B 

61  25  43 

9on 

62  56  25 

9965 

Saturn 

E. 

42  58    3 

9680 

41  21    9 

9681 

39  44    3 

9679 

38    6  46 

9663 

Pollux 

E. 

63  53  17 

9756 

62  17  52 

9740 

60  42  17 

9741 

59    6  32 

9735 

11 

Sun 

W. 

70  33  42 

9904 

72    5  56 

9601 

73  38  26 

9078 

75  11  13 

9866 

Saturn 

E. 

29  57  40 

9698 

28  19  23 

9699 

26  40  58 

9618 

25    228 

9616 

Pollux 

E. 

51    5  34 

9704 

49  28  59 

9600 

47  52  18 

9605 

46  15  32 

9609 

ReguluH 

E. 

86  27  53 

9560 

84  48  16 

9668 

83    823 

9546 

81  28  13 

9534 

12 

Sun 

W. 

82  59  18 

9790 

84  33  47 

9786 

86    833 

9779 

87  43  37 

9758 

a  Arieti8 

W. 

41  58  15 

9764 

43  33  30 

9734 

45    9  25 

9705 

46  45  58 

9678 

Pollux 

E. 

38  11     5 

9605 

36  34  18 

9701 

34  57  39 

9710 

33  21  13 

9793 

Regulus 

E. 

73    3  15 

9473 

71  21  24 

9460 

69  39  15 

9448 

67  56  48 

9436 

Mars 

E. 

88  24  29 

9361 

86  39  58 

9348 

84  55    9 

9337 

83  10    3 

9395 

i:) 

Sun 

W. 

95  43  32 

9600 

97  20  25 

9678 

98  57  37 

9063 

100  35    7 

9640 

a  ArietiB 

W. 

54  57  11 

9569 

56  36  58 

9549 

58  17  13 

9599 

59  57  55 

9503 

Regulus 

E. 

59  20    6 

9373 

57  35  52 

9350 

55  51  19 

9347 

54    628 

9335 

» 

Mars 

E. 

74  20  10 

9964 

72  33  18 

9953 

70  46    9 

SMI 

68  58  42 

9999 

Jupiter 

E. 

98    6  47 

9390 

91  21  30 

9316 

89  35  54 

9804 

87  50    0 

9991 

14 

Sun 

W. 

108  47  15 

9589 

110  26  35 

9600 

113    6  12 

9556 

113  46    7 

9544 

aArietis 

W. 

68  27  47 

9418 

70  10  56 

9408 

71  54  27 

9388 

73  38  19 

9874 

Aldebaran 

W. 

34  52  26 

9968 

36  39  13 

9966 

88  26  17 

9944 

40  13  39 

8B33 

Regulus 

E. 

45  17  44 

9974 

43  31    6 

41  44  11 

«61 

39  56  59 

9940 

5^ 
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14 


15 


16 


17 


18 


19 


iM) 


Ql 


22 


LUNAR  DISTANCES. 


Name  Mid  Direotioii 
of  Olject. 


23 


Mars  E  . 

Jdpit£r  E  . 

Sun  W. 

a  Ariefis  W. 

Aldebamn  W. 

RegiihiB  E . 

Mars  E  . 

Jupiter  E  • 

Spica  E . 

Aldebaran  W. 

Saturn  W. 

Mars  E  . 

Jupiter  E  . 

Spica  E . 

Aldebaran  W. 

Saturn  W. 

Pollux  W. 

Jupiter  E  . 

Spica  E . 

Aldebaran  W. 

Saturn  W. 

Polhix  W. 

Spica  E . 

Autares  E . 

Saturn  W. 

Pollux  W. 

Spica  E . 

Antares  E . 

Pollux  W. 

ReguluR  W. 

Mars  W. 

AntareR  E  . 

Pollux  W. 

Regulus  W. 

Mars  W. 

Jupiter  W. 

Antfires    .  E  . 

Reguhin  W. 

Mars  W. 

Jupiter  W. 

AiitareH  E . 

Venus  E . 

Regulus  W. 


Noon. 


O  /        /I 

67  10  58 
86    3  48 


115  26  19 
75  22  31 
42  1  18 
38  9  31 
52  38  49 
71  43  16 
91  43  37 

56  32  13 
33  22  46 

37  50  48 

57  4  43 
77  16  16 

71  17  27 

48  0  0 
29  21  23 

42  11  50 
62  a5  6 

86  11  2 
62  47  55 

43  f?5  53 
47  46  56 
93  36  37 

77  37  17 
57  52  5 
33  1  36 

78  55  34 

72  18  26 

35  46  51 
2:^  26  48 
64  23  44 

86  32  17 
50  15  58 

38  7  5 
17  23  3:^ 
50  II  29 

64  23  ai 

52  29  55 

31  ;W  J)7 

36  :i0  5 
111  24  1 

78  5  42 


P.  L. 

of 

DIff. 


2S17 
2979 

2532 
2360 
2221 


2130 
2183 
2239 

2140 
2189 
2067 
2103 
2159 

2085 
2116 
2421 
2047 
2107 

2064 

2088 
2231 
2097 
2128 

2107 
2194 
2147 
2151 

2233 
2155 
2120 
2296 

2325 
2249 
2177 
2206 
2:»7 

2373 
2291 
2330 
2563 
2505 

2514 


inh. 


/' 


65  22  56 
84  17  17 

117  6  48 
77  7  3 
43  49  14 

36  21  47 
50  48  36 
69  54  23 
89  56  7 

58  22  11 
35  11  30 

35  58  58 
55  13  48 
75  26  46 

73  8  50 
49  50  35 
31  4  28 
40  19  29 
60  44  18 

88  2  57 
64  39  12 
45  13  34 
45  55  52 
91  46  20 

79  28  6 

59  40  41 
31  11  48 
77  5  52 

74  6  4 

37  36  27 
25  17  17 
62  35  55 

88  17  40 
52  3  12 
3f)  56  7  I 
19  1 1  52  , 
48  2(J  52 

m  7  46 
54  1<>  7 
J«  24  5:^ 
34  50  19 
10J»  42  55 

79  4(5  36 


P.  L. 
of 

Diff. 


2205 
2266 

2520 
2346 
2210 
2218 
2120 
2172 
2228 

2132 
2176 
2061 
2094 
2150 

2080 
2109 
2381 
2042 
2103 

2064 
2088 
2221 
2099 
2128 

2113 
2196 
2159 
2157 

K43 
2164 
2121 
2239 

2339 
2264 
2190 
22*30 

2378 

2391 
2307 
2347 
2597 
2.'S24 

2532 


Vlh. 


63  34  36 

82  30  28 

118  47  34 

78  51  55 

45  37  27 

34  33  47 

48  58  8 

68  5  13 

88  8  21 

60  12  22 

37  0  33 

34  6  59 
53  22  39 
73  37  3 

75  0  20 
51  41  20 

32  48  30 

38  27  1 
58  5:j  24 

89  54  52 
m  30  29 
47  1  30 
44  4  52 

89  5()  4 

81  18  46 

61  29  15 
29  22  19 
75  16  20 

75  53  28 

39  25  49 
27  7  44 
60  48  25 

90  2  43 
53  50  5 
41  44  50 
20  59  49 
4(1  42  45 

(J7  51  34  1 
5()  I  5(i 

35  9   44 

33  11  20 
W^    2  15  ! 


81  27  5 


P.L. 

P.I.. 

of 

IXh. 

of 

DIff. 

Diflr. 

o          /        /« 

2194 

61  45  59 

9183 

2S54 

80  43  21 

«M1 

2508 

120  28  36 

9497 

;      2334 

80  37    5 

9993 

2199 

47  25  5(1 

2188 

2208 

32  45  32 

9196 

2111 

47    7  26 

2109 

2161 

m  15  47 

2150 

2216 

86  20  18 

9206 

2123 

62    2  46 

9116 

2165 

38  49  53 

2lffi 

2057 

32  14  54 

2055 

2086 

51  31   18 

9078 

2142 

71  47    8 

2136 

2075 

76  51  57 

2079 

2104 

53  :i2  13 

2100 

2348 

34  33  20 

2320 

2039 

36  'M  27 

2035 

2100 

57    2  25 

9096  : 

1 

2065 

91  46  45 

2066 

2089 

68  21  45 

2090  ! 

2213 

48  49  38 

2206  , 

2103 

42  13  57 

2107 

2129 

88    5  49 

2130 

2118 

a3    9  17 

9195 

2198 

()3  17  45 

9902 

2174 

27  a3  13 

9199 

2165 

73  26  59 

9173 

2252 

77  40  ;w 

9962 

2174 

41   14  55 

9186 

2124 

28  58     6 

2130 

2253 

59     1    16 

9268 

2354 

91  47  24 

9360 

2278 

55  3(5  37 

2294  ' 

2202 

43  .3,3  14 

9916 

2235 

22  47  24 

9250 

2399 

44  59    9 

9422 

2408 

69  34  57 

9495 

,      2324 

57  47  20 

J34I 

2364 

3(5  54  10 

9389 

26a') 

31  ••«  12 

9676 

'      2543 

10(5  22     1 

95ftl 

2550 

83    7    9 

9997 

XVI. 
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1 

GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

• 

P.  L. 

P.L. 

P.L. 

P.L. 

Q 

t 

1 

Name  and  Dire< 
of  Object. 

StiOD 

Midnight. 

o        #      // 

of 
Diff. 

XVh. 

of 
Diff. 

XVTlIh 

of 
Diit 

XXIb* 

of 
Diff. 

O           /         /' 

O           /         /« 

O         t        n 

14 

Mars 

E. 

59  57    6 

3179 

58    7  56 

9161 

56  18  29 

9151 

54  28  47 

9140 

! 

Jupiter 

E. 

78  55  55 

S930 

77    8  12 

9918 

75  20  11 

SN06 

73  31  52 

9194 

15 

Sun 

W. 

122    9  54 

S485 

123  51  28 

9475 

125  33  17 

9465 

127  15  20 

9455 

;  r/Ari«tm 

W. 

82  22  32 

3311 

84     8  16 

9300 

85  .54  16 

9989 

87  40  31 

9379 

Aldebai*Hii 

VV. 

49  14  41 

3178 

51     3  42 

9168 

52  52  58 

9158 

54  42  29 

9149 

Regului^ 

K. 

30  57    2 

3J89 

29    8  18 

9180 

27  19  21 

917J 

25  30  13 

9166 

Mars 

E. 

45  16  30 

3094 

43  25  21 

9086 

41  34    0 

9079 

39  42  29 

9073  { 

1  Jupiter 

E. 

64  26    4 

3140 

62  36    6 

9130 

60  45  53 

9190 

.58  55  25 

9III  j 

'  Spica 

E. 

84  31  59 

3196 

82  43  25 

9186 

80  54  36 

9176 

79    5  33 

9167 

1 

Hi  '  Aldebui-uii 

W. 

63  5.3  21 

3106 

65  44    8 

9101 

67  35    5 

9096 

69  26  12 

1 
9090 

1  Saturn 

W. 

40  :i9  28 

3146 

42  29  17 

9137 

44  19  20 

9199 

46    9  35 

9139  \ 

'  Mars 

E. 

30  22  45 

3053 

28  30  34 

9053 

26  38  23 

9055 

24  46  15 

9060  1 

1  Jupiter 

E. 

49  ;i9  45 

3071 

47  48     1 

9064 

45  56    7 

9058 

44    4    3 

9058 

I  Spica 

E. 

69  57    3 

3138 

68    6  47 

9199 

66  16  22 

9116 

64  25  48 

9111 

17 

Ald<)lKiruii 

W. 

78  43  39 

3070 

80  35  25 

9067 

82  27  15 

8065 

84  19    8 

8064 

Saturn 

W. 

55  23  12 

3096 

57  14  17 

9094 

59    5  26 

9091 

60  56  39 

9089 

Pollux 

W. 

36  18  50 

9896 

38    4  55 

9976 

39  51  30 

9956 

41  38  31 

9944 

Jupiter 

E. 

34  41  47 

3039 

32  49    3 

9030 

30  56  16 

9098 

29    3  26 

9097 

Spica 

E. 

55  11  22 

9096 

53  20  16 

9095 

51  29    9 

9096 

49  38    2 

9096 

18     Aldehai-aii 

W. 

93  38  36 

3066 

95  30  24 

9079 

97  22    7 

9075 

99  13  44 

9080 

Saturn 

W. 

70  13    0 

9099 

72    4  12 

9005 

73  55  19 

9098 

75  46  21 

9109 

Pollux 

W. 

50  37  56 

9901 

52  26  22 

9197 

54  14  54 

9105 

56    3  29 

9104 

Spica 

E. 

40  23    9 

9113 

38  32  29 

9119 

36  41  59 

9197 

34  51  41 

9136 

Ajd  tares 

E. 

86  15  36 

9133 

84  25  27 

9136 

82  35  23 

9140 

80  45  25 

9145 

19 

Saturn 

W. 

84  59  38 

9139 

86  49  48 

9141 

88  39  45 

9140 

90  29  29 

9159 

Pollux 

W. 

65    6    9 

3907 

66  54  26 

9919 

68  42  35 

9918 

70  30  36 

9995 

; 

Spica 

E. 

25  44  a3 

3311 

23  56  22 

9935 

22    8  46 

9364 

20  21  54 

9300 

1 

Antan;» 

E. 

71  37  51 

9183 

69  48  56 

9191 

68    0  15 

9909 

66  11  51 

9914 

1 

20 

Pollux 

W. 

79  27  33 

3374 

81  14  11 

9985 

83    0  32 

9908 

84  46  34 

9311 

' 

Regulus 

W. 

43    3  44 

9197 

44  52  16 

9910 

46  40  29 

9993 

48  28  23 

9935 

1 

Mars 

W. 

30  48  20 

9137 

32  38  22 

3146 

34  28  11 

9155 

36  17  46 

9166 

1 

Antares 

E. 

57  14  30 

9384 

55  28    7 

9300 

53  42    8 

9318 

51  56  35 

9337 

21 

Pollux 

W. 

93  31  43 

9385 

95  15  39 

9409 

96  59  11 

9419 

98  42  19 

9436 

Regulus 

W. 

57  22  46 

9309 

.59    8  32 

9394 

60  53  56 

9941 

62  38  56 

9357 

Mars 

W. 

45  21  17 

9331 

47    8  59 

9945 

48  56  20 

9900 

50  43  19 

9975 

Jupiter 

W. 

24  34  37 

9966 

26  21  27 

9381 

28    7  54 

9998 

29  53  ,57 

9313 

1 

Antares 

E. 

43  16    6 

9447 

41  33  38 

9473 

39  51  47 

9501 

38  10  35 

9531 

22 

Regulus 

W. 

71    17  56 

3443 

73    0  30 

9460 

74  42  39 

9476 

76  24  23 

9496 

Mars 

W. 

59  32  20 

9358 

61  16  55 

9375 

63    1     6 

9399 

64  44  52 

9410 

Jupiter 

W. 

38  38  11 

3399 

40  21  47 

9417 

42    4  58 

9434 

43  47  44 

94S8 

1 

Antares 

E. 

29  56    0 

3791 

28  19  48 

9779 

26  44  43 

9890 

25  10  53 

8806 

Venus 

E. 

104  42  13 

9580 

103    2  51 

9599 

101  23  55 

9619 

99  45  26 

9638 

23 

Regulus 

W. 

84  46  49 

9585 

86  26    4 

9604 

88    4  54 

9881 

89  43  20 

9838 

* 

54 
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GREENWICH  MEAN  TIME. 

m 

LUNAR  DISTANCES. 

• 

p.  L. 

P.L, 

P.L. 

- 

P.  I*. 

A 

Nftiue  aud  Direction    1 

Noon. 

of 

Iflh 

of 

Vlh. 

of 

IXh. 

of 

23 

Of  Object. 

o          /        /* 

66  28  13 

Diflf. 
12427 

0       '      " 

68  11     9 

DIfif. 

Diflf. 

l>ift'. 

Mars 

W. 

2445 

69  53  40 

2469 

0        1      II 

71  a5  46 

2480 

Jupiter 

W. 

45  30    5 

947Q 

47  12     1 

2487 

48  53  32 

2505 

50  34  38 

2599 

Spica 

w. 

24  57  42 

2604 

2()  36  31 

2612 

28  15    9 

2622 

2J>  5.3  34 

96X) 

a  Aquilie 

E. 

73  39  55 

3001 

72    9  44 

3029 

70  40    7 

3057 

69  11     5 

3087 

Venus 

E. 

1)8    7  23 

2657 

96  29  46 

2678 

94  52  3() 

2697 

93  15  52 

2716 

24 

RegiiliiB 

W. 

\n  21  23 

'J6r)6 

92  59    2 

2674 

94  36  17 

2691 

m  13  9 

2707 

Mars 

W. 

80    0    5 

2568 

81  39  44 

2585 

83  18  59 

2602 

84  57  51 

2090 

Jupiter 

W. 

58  54     0 

2610 

60  32  41 

2628 

62  10  58 

2645 

62  48  52 

2669 

Spica 

W. 

:«    1  36 

2698 

39  38  19 

2713 

41   14  42 

2727 

42  50  46 

2749 

a  Aquilw 

E. 

61  55  17 

3351 

60  30    8 

3288 

59    5  42 

3326 

57  42     1 

3366 

Ventjs 

E. 

85  J8  40 

9814 

a3  44  30 

2833 

82  10  45 

2852 

80  37  24 

2870 

Sun 

E. 

12:3  58  33 

2997 

122  28  17 

3016 

120  58  24 

3034 

1 19  28  54 

3052 

1 
1 

25 

JUPfTER 

W. 

71  52  48 

2743 

73  28  31 

2758 

75    3  54 

2779 

76  38  58 

1 
9787 

Spica 

Venus 

W. 

50  46  13 

2815 

52  20  22 

2829 

53  54  12 

2843 

55  27  44 

S857 

E. 

72  56  33 

2960 

71  25  30 

2977 

69  54  4J» 

2994 

68  24  29 

3011 

Fomaliiaut 

E. 

82  20  56 

3132 

80  5:3  25 

3150 

79  26  16 

3166 

77  59  2S> 

3188 

Sun 

E. 

1 12    6  55 

3141 

110  39  35 

3158 

109  12  35 

3174 

107  45  55 

3190 

26 

Jupiter 

W. 

84  29  41 

2855 

86    2  57 

2867 

87  35  58 

2880 

89    8  43 

2891   , 

Spica 

W. 

()3  11     5 

2921 

64  42  57 

2934 

66  14  ;« 

2946 

67  45  54 

2957 

Venus 

E. 

60  57  49 

3088 

59  29  25 

3102 

58     1    18 

3116 

56  33  28 

3129 

Fomalhaut 

E. 

70  51   17 

3285 

69  26  48 

3306 

68    2  43 

3326 

66  39    2 

3347 

a  Pegasi 

E. 

85  15  45 

3169 

83  48  59 

3183 

82  22  29 

3197 

80  56  16 

3210 

Sun 

E. 

100  37  11 

3264 

99  12  17 

3278 

97  47  40 

3291 

96  23  18 

3304 

27 

Spica 

W. 

75  19  21 

3006 

76  49  26 

3015 

78  19  20 

3024 

79  49    3 

3031 

Antares 

W. 

30  37  28 

3233 

32    2  58 

3222 

^^  28  41 

3213 

34  54  35 

3206 

Venus 

E. 

49  18    8 

3190 

47  51  47 

3200 

AQ  25  .'^ 

3210 

44  59  41 

3990 

Fomalhaut 

E. 

59  46  47 

3459 

58  25  37 

3484 

57    4  55 

3510 

55  44  42 

»>37 

a  Pegasi 

E. 

73  49  18 

3281 

72  24  44 

3994 

71     0  26 

3308 

69  36  24 

33S» 

Sun 

E. 

89  24  58 

3360 

88     1  56 

3370 

86  39    5 

3379 

85  16  25 

3388 

28 

Spica 

W. 

87  15  26 

3064 

88  44  20 

3069 

90  13    7 

3074 

91  41  48 

3078  ' 

• 

Antares 

W. 

42    5  41 

3187 

43  32    6 

3184 

44  58  34 

3182 

46  25    5 

3180  ; 

Venus 

E. 

37  52  39 

3261 

36  27  42 

3269 

35    2  54 

3976 

33  38  14 

3282 

Fomalhaut 

E. 

49  11  18 

3689 

47  54  19 

3726 

46  37  59 

3764 

45  22  19 

3805  1 

a  Pegasi 

E. 

62  40  18 

3394 

61   17  55 

3410 

59  55  50 

3425 

58  34    2 

3441   1 

Sun 

E. 

78  25  24 

3424 

77    3  35 

3431 

75  41  53 

3435 

74  20  16 

3440  ' 

29 

Antares 

W. 

53  38    8 

3172 

55    4  51 

3170 

56  31  36 

3168 

57  58  24 

3166  • 

a  Pegasi 

E. 

51  49  49 

3533 

50  30     1 

3555 

49  10  37 

3577 

47  51  38 

3602  1 

Sun 

E. 

67  33  23 

3456 

66  12  10 

3458 

64  50  59 

3460 

63  29  50 

3460 

30 

Antares 

W. 

65  13    6 

3152 

66  40  13 

3148 

68    7  25 

3144 

69  34  41 

1 
1 

3139 

a  Pegasi 

E. 

41  24    6 

3760 

40    8  22 

3801 

38  53  21 

3848 

37  39    8 

3900 

Sun 

E. 

56  44    6 

3458 

55  22  55 

3455 

54     1  41 

3454 

52  40  25 

3451 

31 

Antares 

W. 

76  52  22 

3117 

78  20  11 

3111 

79  48    7 

3105 

81  16  10 

3100 

a  Aquilse 

yv. 

36    4    3 

4648 

37    5  47 

4534 

38    9    9 

4431 

39  14    2 

4339 

. 

Sun 

E. 

45  53  13 

3432 

44  31  33 

3«S8 

43    9  48 

3423 

41  47  57 

3418 

XVIIL 
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LUNAB  DISTANCES. 


A    . 


23 


Name  aud  Direction 
of  Object. 


24 


25 


26 


27 


i  28 


29 


30 


31 


Mars  W. 

Jupiter  W. 

Spicu  W. 

'cAquilse  Va  . 

VEifus  K  . 

ReguliJM  W. 

Mars  W. 

Jupiter  W. 

Spicu  vy. 

fxAqiiiW  ¥a  . 

Venus  K . 

8dn  E  . 

Jupiter  W. 

Spica  W. 

Vewus  E . 

Fomiilliuiit  K . 

Suw  E . 

Jupiter  W. 

Spictt  W. 

Venus  E  . 

Eoiimlliaiit  E . 

u  Pegu8i  E  . 

Sun  E  . 

Spicu  W. 

Antares  W. 

Venus  E . 

Fomalhiiiit  E  . 

a  Pegasi  E  . 

Sun  E. 

Spicu  W. 

Autarub  W. 

Venus  E  . 

Fomalliaut  Fl . 

a  Pegasi  E  . 

Sun  E  . 

AiitareK  W. 

a  Pegasi  E  . 

Sun  E. 

All  tares  W. 

a  Pegasi  E  . 

Sun  E  . 

Antares  W. 

a  Aquile  W. 

Sun  E. 


P.L. 

Midnight. 

of 

Diflf. 

O          t          II 

7:i  17  27 

ii498 

.W  15  20 

S2540 

81  31  44 

2644 

07  42  ai) 

3117 

J)l  :J9  :^4 

9736 

J)7  4!l  :«) 

2725 

8<»  \y(S  ID 

2637 

()5  2(»  %\ 

267« 

44  2(i  :iO 

2757 

5<)  11)    6 

3409 

1\)    4  27 

2889 

1 17  51)  4(j 

3070 

78  i:j  \\\ 

2t«l 

57    0  58 

2870 

6<>  54  30 

3097 

7(i  33    5 

3907 

lOG  19  34 

3205 

IK)  41   14 

2901 

(ft)  17     1 

2967 

55    5  54 

3149 

65   15  45 

3369 

71)  30  19 

3S25 

94  59  11 

3316 

81   18  37 

3039 

:i6  20  37 

3200 

43  3^3  5() 

3230 

54  24  59 

3565 

m  12  38 

3336 

83  53  55 

3397 

93  10  24 

3089 

47  51  38 

3178 

32  13  41 

3288 

44    7  22 

3650 

57  12  32 

3458 

72  58  45 

3445 

59  25  14 

3163 

46  33    6 

3628 

62    8  41 

3461 

71     2    3 

3135 

36  25  48 

3957 

51   19    6 

3448 

82  44  20 

3093 

40  20  19 

4954 

40  26     1 

3419 

P.L. 

XVh. 

of 

Diff. 

O          $        it 

74  58  43 

9515 

5.3  55  37 

9559 

a3    9  39 

9657 

66  14  50 

3148 

90    3  42 

2756 

J)9  25  46 

9741 

88  14  24 

9653 

(J7    3  32 

9695 

4(i     1  55 

2779 

54  57    0 

3453 

77  31  54 

2907 

116  31     0 

3089 

79  48    9 

2815 

58  %\  55 

9883 

65  24  51 

3043 

75    7    4 

^3995 

104  53  31 

3221 

92  13  31 

9919 

70  47  55 

99n 

53  38  35 

3155 

63  52  53 

3390 

78    4  39 

3939 

93  35  18 

3397 

82  48    2 

3046 

37  46  46 

3196 

42    8  22 

3238 

53    5  46 

3593 

m  49    8 

3351 

82  31  35 

3404 

94  38  55 

3086 

49  18  13 

3178 

30  49  15 

S299 

42  53  11 

3899 

55  51  21 

3476 

71  37  19 

3448 

60  52    7 

3161 

45  15    2 

3657 

60  47  33 

3461 

72  29  30 

3131 

35  13  26 

4099 

49  57  44 

3445 

84  12  38 

3087 

41  27  54 

4178 

39    3  58 

9407 

XVUIh 


II 


7(]  39  35 
55  .35  29 
34  47  16 

64  47  39 

88  28  16 

101     I  31 

89  52  7 
68  40  19 

47  37    0 

53  a5  43 

75  59  44 
115    2  37 

81  22  17 
60  6  35 
63  55  32 
73  41  25 
103  27  47 

93  45  34 

72  18  36 
52  11  32 
62  30  25 

76  39  16 
92  11  38 

84  17  18 

39  13    0 

40  42  58 
51  47    4 

65  25  55 
81     9  23 

96  7  22 
50  44  49 
29  24  54 

41  39  50 

54  30  30 
70  15  57 

62  19  3 
43  57  29 
59  26  25 

73  57  2 
34    2    8 

48  36  18 

85  41    3 

42  36  41 
37  41  49 


P.L. 

of 

Diff. 


9533 
9577 
9671 
3189 

2775 

9757 

9669 

2711 

3788. 

3499 

9995 

3100 


9897 
3058 
3945 
3936 

9994 


3107 
3413 
3953 
3339 

3059 
3199 
3947 


3419 

3088 
3176 
S997 
3951 
3494 
3458 

3158 
3688 
3460 

3197 
4086 
3441 

3069 
4108 
3400 


XXlb. 


n 


78  20    2 

57  14  5^> 
36  24  35 

63  21     8 

86  53  15 

102  36  55 
91  29  29 
70  16  44 

'49  11  46 
52  15  18 

74  27  57 
113  34  35 

82  56    8 

61  38  58 

62  26  31 

72  16    9 
102    2  21 

95  17  23 

73  49  4 
50  44  43 
61    8  23 

75  14  9 
90  48  12 

85  46  26 
40  39  19 

39  17  44 
50  28  54 

64  2  58 

79  47  20 

97  35  46 

52  11  27 
28    6  39 

40  27  22 

53  9  59 
68  54  39 

63  46    3 

42  40  29 

58  5  16 

75  24  39 
32  52    I 

47  14  48 

87  9  35 

43  46  35 
36  19  33 


P.L. 

of 

Diff. 


9551 
2593 
9664 
3915 
9795 

9773 
9684 
9797 
9801 
3548 
9943 
3194 

9849 
2909 
3073 
3965 
3950 

9933 
9997 
3178 
3436 


9350 

9059 
9189 
3954 
3654 

3379 
3418 

9091 
9173 
3901 
4010 
9519 
9454 

3156 
9798 
9459 

9199 
4178 
9497 

3075 
4043 
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AT  GREENWICH  APPARENT  NOON. 


s 

i 

^ 

1 

• 

« 

ja 

ja 

*»    • 

40 

•s 

'S 

fri 

>k 

« 

ee 

« 

A 

Thur. 

Frid. 

Sat. 

Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Appareut 
Right  AsoooMioii. 


h      in        B 

0  42  58.73 
0  46  37.25 
0  50  15.91 

0  53  54.72 

0  57  33.70 

1  1  12.87 

1  4  52.22 
1  8  31.79 
1  12  11.59 

1  15  51.62 
1  19  31.92 
1  23  12.49 

1  26  53.34 
1  30  34.50 
1  34  15.99 

1  37  57.82 
1  41  40.02 
1  45  22.60 

1  49  5.58 
1  52  48.98 

1  56  32.82 

2  0  17.11 
2  4  1.86 
2  7  47.08 

2  11  32.81 
2  15  19.05 
2  19  5.80 

2  22  53.07 
2  26  40.88 
2  30  29.23 

2  34  18.12 


Diff.  for 
1  Hour. 


Appareut 
Doclinaiioii. 


// 


U.I0:?1N.  4  37  25.5 

9.1 08 1  5    0  30.4 

9.114!  5  23  30.0 

0.121  5  46  23.9 

9.128  6     9  11.8 

9.136  6  31  53.3 

9.144  6  54  28.1 

9.153  7   16  55.8 

9.163  7  39  16.1 

9.173  8     1  28.7 

9.184  8  23  33.1 

9.196  8  45  29.0 

9.209  9     7  16.1 

9.222  9  28  54.0 

9.236  9  50  22.5 

9.2.50  10   11  41.2 

9.266  10  32  49.7 

9.283  10  53  47.8 

9.300  11   14  35.1 

9.3|8>  11   35   11.4 

9.336  11   55  36.3 

9.355  12  15  49.6 

9.375  12  35  50.8 

9.396  12  55  39.7 

9.417  13  15  15.9 

9.438  13  34  39.1 

9.459  13  53  49.0 

9.481  14  12  45.4 

9.503  14  31  27.8 

9.526  14  49  56.0 

9.548  N.15     8     9.6 


Diff.  for 
I  Hour. 


+57.81 
57.60 
57.37 

+57.12 
56.86 
56.59 

+56.29 
56.00 
55.68 

+55.35 
55.00 
54.65 

+54.28 
53.89 
53.48 

+53.07 
52.63 
52.19 

+51.73 
51.27 
50.79 

+50.30 
49.79 
49.27 

+48.74 
48.19 
47.63 

+47.06 
46.47 
45.87 

+45.26 


Sviiii- 
ttiaiiiet«ir, 


6 
6 
6 


// 


2.04 
1.76 
1.48 


6  1.20 

6  0.92 

6  0.65 

6  0.38 

6  0.11 

5  59.84 

5  59.58 

5  59.31 

5  59.05 

5  58.79 

5  58.53 

5  58.26 

5  58.00 

5  57.74 

5  57.48 

5  57.22 

5  56.96 

5  56.70 

5  56.44 

5  56.18 

5  55.92 

5  55.66 

5  55.41 

5  55.16 

5  54.91 

5  54.66 

5  54.42 

5  54.18 


%SidtfreMl 
Time  of 

Serai- 

diameter 

FaAsiiif; 

Meridian 


64.51 
64.53 
64.55 

64.58 
64.60 
64.63 

64.66 
64.70 
64.73 

64.77 
64.81 
64.86 

64.90 
64.95 
65.00 

65.06 
65.11 
65.17 

65.23 
65.29 
65.35 

65.42 
65.49 
65.56 

65.63 
65.70 
65.77 

65.85 
65.92 
66.00 

66.07 


Eqiltttiuli  of 

Time, 

to  be 

A  diled  to 


Siibtraoted 

from 
Apparent 

Tiino. 


0  0.23 

0  14.91 

0  29.22 

0  43.15 

0  56.69 

1  9.81 
1  22.49 

1  34.72 

1  46.50 

1  57.80 

2  8.59 

2  18.87 

2  28.6^ 

2  37.91 

2  46.63 

2  M.81 

3  2.45 


Diff.  for 
1  Hour. 


< 


in        H 

3  53.60 
3  35.62 
3  17.78 


3  0.08 

2  42.55 

2  25.21 

2  8.07 

1  51.14 

1  34.42 

1  17.95 

1  1.74 

0  45.80 

0  30.14 

0  14.79 


8 

0.751 
0.746 
0.740 


0  733 
0.726 
0.718 

0.710 
0.701  I 
0.691 

0.681 
0.070 
0.658 

0.645 
0.632 
0.618 

0.604  , 
0.588 
0.572  1 

i 

0.555 
0.537  i 

0.519 

I 

0.500  I 
0.480  I 

0.459 

I 

I 

0.438  I 

0.417 

0.396 

0.374 
0.352 
0.329 

0.307 


Hon.— The  mean  time  of  aemidiameter  passing  may  be  found  by  sub 


racting  0M8  from  the  sidei-eal  time. 


The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  t!'.:it  north  declinations  arc  increasing. 
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• 

AT  GREENWICH  MEAN  NOON. 

I 

• 
e 

• 

S 

« 
■*» 

O 

1 

THE 

SUN'S 

Equation  of 

Time, 

to  be 
Subtracted 

from 

Diff.  fur 
1  Hour. 

Sidereal 

Time. 

or 

RikIiI  ABceiiBiou 

of 

Mean  Sim. 

AppArant 
RijSht  AscenBion. 

Diff.  for 
1  Hour. 

Apparent 
Declination 

Diff.  for 
1  Hour. 

Added  to 
Mean  Time. 

Thur. 

h      m       B 

0  42  58.14 

B 

9.105 

N     4  37  2r7 

+57.'82 

m       « 

3  53.65 

s 
0.751 

Il        111           8 

0  39     4.49 

1  Frid. 

2 

0  46  36.71 

9.110 

5    0  26.9 

57.61 

3  35.67 

0.746 

0  43     1.04 

Sat. 

3 

0  50  15.41 

•'9.116 

• 

5  23  26.8 

57.38 

3  17.82 

0.740 

0  46  57.59 

1  SUK 

4 

0  53  54.26 

« 

9.123 

5  46  21.0 

+57.13 

3    0.12 

0.733 

0  50  54.14 

Mon. 

5 

0  57  33.29 

9.130 

6     9     9.2 

56.87 

2  42.59 

0.726 

0  54  50.70 

Tues. 

6 

1     1    12.50 

9.138 

6  31  51.0 

56.60 

2  25.25 

0.718 

0  58  47.25 

Wed. 

7 

1     4  51.90 

9.146 

6  54  26.1 

+56.31 

2     8.10 

0.710 

1     2  43.80 

l^hur. 

8 

1     8  31.51 

9.155 

7  16  54.1 

56.01 

1  51.16 

0.701 

1     6  40.35 

Frid. 

9 

1    12  11.35 

9.165 

7  39  14.7 

55.69 

1  34.44 

0.691 

1    10  36.91 

Sat. 

10 

1   15  51.42 

9.175 

8     1  27.5 

+55.:J6 

1   17.96 

0.681 

1    14  33.46 

SUN. 

11 

1   19  31.76 

9.186 

8  23  32.1 

55.01 

1     1.75 

0.670 

1    18  30.01 

,  Mon. 

12 

1  23  12.37 

9.198 

8  45  28.3 

54.66 

0  45.81 

0.658 

1  22  26.56 

Tues. 

13 

1  26  53.26 

9.211 

9     7  15.6 

+54.29 

0  30.14 

0.645 

1  26  23.12 

Wed. 

14 
15 

1  30  34.46 
1  34  15.99 

9.224 
9.2:J8 

9  28  53.8 
9  50  22.5 

53.90 
53.49 

0   14.79 

0.632 
0.618 

1  30  19.67  i 
1  34  16.22 

Thur. 

0     0.23 

Frid. 

16 

1  37  57.86 

9.252 

10  11  41.4 

+5:1.08 

0  14.91 

0.604 

1  38   12  77 

Sat. 

17 

1  41  40.10 

9.268 

10  32  50.1 

52.64 

0  29.23 

0.588 

1  42     9.33 

SUN, 

16 

1  45  22.72 

9.284 

10  53  48.4 

52.20 

0  43.16 

0.572 

1  46     5.88 

1 

Mon. 

19 

1  49     5.74 

9.301 

11   14  35.9 

+51.74 

0  56.70 

0.555 

1  50     2.44 

Tues. 

20 

1  52  49.17 

9.319 

11  35  12.4 

51.28 

1     9.82 

0.5:^7 

1  53  58.99  . 

Wed. 

21 

1  56  33.04 

9.337 

11  55  37.5 

50.80 

1  22,50 

0.519 

1  57  55  54  ; 

Thur. 

22 

2    0  17.36 

9.356 

12  15  50.9 

+50.31 

1  34.73 

0.500 

2     1  52  09 

Frid. 

23 

2    4    2.14 

9.376 

12  35  52.3 

49.80 

1  46.51 

0.480 

2     5  48.65 

Sat. 

24 

2     7  47.39 

9.397 

12  55  41.3 

49.28 

1  57.81 

0.459 

2     9  45.20  1 

SUN. 

25 

2  11  33.14 

9.418 

13  15  17.6 

+48.75 

2     8.61 

0.4:J8 

2  13  41.75 

Mon. 

26 

2  15  19.41 

9.439 

13  34  40.9 

48.20 

2  18.89 

0.417 

2  17  38.30 

Tues. 

27 

2  19     6.19 

9.460 

13  53  51.0 

47.64 

2  28.67 

0.396 

2  21  34.86 

Wed. 

28 

2  22  53.49 

9.482 

14  12  47.5 

+47.06 

2  37.93 

0.374 

2  25  31.41  , 

Thur. 

29 

2  26  41.32 

9.504 

14  31  30.0 

46.47 

2  46.65 

0.352 

2  29  27.97 

Frid. 

30 

2  30  29.69 

9.527 

14  49  58.2 

45.87 

2  54.83 

0.329 

2  33  24.52  | 

1 

Sat. 

1 

31 

2  34  18.60 

9.549 

N.  15     8  11.9 

+45.26 

3     2.48 

0.307 

2  37  21.08 

1 

Note. 

— Tb 
Tb 

e  Bemidianietor  for  n 
e  sign  -t-  ]irefixed  to 

nean  noon 
tbc  bonrli 

may  be  aasumed  tbe  same  hb  tl 
)'  change  of  declination  indicate 

lat  for  apparent 
8  that  north  dec 

noon. 
linationB 

Diff.  for  1  Hour,     \ 
-f  9«.8565.        1 

are 

1  incroMiing. 

(Table  III.)         ' 

58 


APRIL,    1886. 


Ill 


AT  GEEENWIOH  MEAN  NOON. 


a 

o 

e 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


« 
• 


91 
92 
93 

94 
95 
96 

97 
98 
99 

100 
101 
102 

103 
104 
105 

106 
107 
108 

109 
110 
111 

112 
113 
114 

115 
116 
117 

118 
119 
120 

121 


THE  SUN'S 


TRUB  LONGITUDE. 


II 


11  41  22.6 

12  40  31.0 

13  39  37.5 

14  38  42.0 

15  37  44.5 

16  36  44.9 

17  35  43.1 

18  34  39.1 

19  33  32.8 

20  32  24.2 

21  31   13.3 

22  30    0.2 

23  28  44.9 

24  27  27.3 

25  26     7.5 

26  24  45.5 

27  23  21.4 

28  21  55.4 

29  20  27.4 

30  18  57.6 

31  17  26.0 

32  15  52.7 

33  14  17.7 

34  12  41.0 

35  11     2.8 

36  9  23.1 

37  7  41.8 

38  5  59.0 

39  4  14.7 

40  2  28.9 

41  0  41.5 


// 


41  15.1 
40  23.4 
39  29.9 

38  34.3 
37  36.7 
36  37.0 

35  35.1 
34  31.0 
33  24.6 

32  16.0 
31     5.0 

29  51.8 

28  36.4 
27  18.7 
25  58.8 

24  36.7 
23  12.5 
21  46.4 

20  18.3 

18  48.4 
17  16.7 

15  43.3 

14  8.2 
12  31.4 

10  53.1 
9  13.3 
7  31.9 


5 
4 
2 


49.0 

4.6 

18.6 


0  31.1 


Difl'.  for 
1  Hour. 


47.89 
47.81 
47.73 

47.65 
47.56 
47.47 

47.38 
47.89 
47.80 

47.10 
47.01 
46.91 

46.82 
46.72 
46.63 

46.54 
46.46 
46.38 

46.30 
46.22 
46.16 

46.08 
46.01 
45.94 

45.87 
46.81 
45.74 

45.68 
45.62 
45.56 


145.49 


LATITUDE. 


/' 


-  0.31 
0.44 
0.58 

-  0.69 
0.79 

0.88 

-  0.94 
0.96 

•0.95 

-  0.91 
0.84 
0.75 

-«  0.63 
0.50 
0.37 

-  0.24 

-  0.11 
+  0.02 

+  0.12 
0.19 
0.23 

+  0.24 
0.23 
0.19 

+  0.11 
+  0.01 

-  0.11 

-  0.24 
0.37 
0.50 

-0.62 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


9.9999843 
0.0001106 
0.0002362 

0.0003611 
0.0004851 
0.0006083 

0.0007307 
0.0008524 
0.0009734 

0.0010939 
0.0012139 
0.0013334 

0.0014525 
0.0015713 
0.0016900 

0.0018086 
0.0019271 
0.0020456 

0.0021641 
0.0022825 
0.0024007 

0.0025186 
0.0026362 
0.0027533 

0.0028698 
0.0029856 
0.0031004 

0.0032141 
0.0033265 
0.0034374 

0.0035468 


Diff.  for 
1  Hour. 


+  52.7 
52.5 
52.2 

+  51.9 
51.5 
51.2 

+  50.9 
50.6 
50.3 

+  50.1 
i9.9 
9.7 

9.6 
9.5 
9.5 

9.5 
9.5 
9.5 

9.4 
9.3 
9.2 

9.1 

8.9 

48.7 

8.4 
8.0 
7.6 

7.1 
6.5 
5.9 

+  45.3 


21 
21 
21 


30 
27 
23 


56.51 
0.61 
4.71 


21  19  8.80 


Mean  Time 

of  • 

Sidereal  Noon. 


ii      ni       a 

23  17  6.00 
23  13  10.10 
23  9  14.19 

23  5  18.29 
23  1  22.38 
22  57  26.47 

22  53  30.56 
22  49  34.66 
22  45  38.75 

22  41  42.84 
22  37  46.93 
22  33  51.03 

22  29  55.13 
22  25  59.22 
22  22  3.31 

22  18  7.40 
22  14  11.50 
22  10  15.59 

22  6  19.68 
22  2  28.77 
21  58  27.87 

21  54  31.96 
21  50  36.05 
21  46  40.14 

21  42  44J23 
21  38  48.32 
21  34  52.41 


Von^— -The  numbers  in  ODlnmn  A  eoirespond  to  the  true  equinox  of  tbe  dato{  in  oolnnin  A',  to 
the  mein  egninox  of  Jamury  O'.O. 


DiiT  ft»r  iBonr, 

—  9«.8296. 
(Table  IL) 
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GREENWICH  MEAN  TIME. 

• 

• 

.a 

-*> 
a 

■ 

« 

THE  MOON'S 

« 

• 

o 
PS 

• 
ja 

•» 

V' 
o 

a' 

1 

SEMIDIAMETES. 

HORIZONTAL 

PABAIXAZ. 

UPPER  TRANSIT. 

AGB. 

Noon. 

Miduight. 

Noon. 

Diff.  for 
1  Hour. 

+0.69 

Midnight.. 

Diff.  for 
1  Hour. 

+o''8l 

Meridian  bf 
Green  wiob. 

Diir.  for 
1  Hour. 

• 

m 
1.83 

Noon, 
d 

26.6 

14  5L7 

14  54!2 

54  25!8 

54'  34"9 

h       m 

22  33.6 

2 

14  57.1 

15     0.2 

54  45.3 

0.98 

54  56.9 

1.01 

23  17.6 

1.85 

27.6 

3 

15     3.6 

15     7.3 

55     9.5 

1.08 

55  22.8 

1.14 

6 

28.6 

4 

15  11.1 

15  15.0 

55  36.8 

+1.18 

55  51.2 

+1.21 

0    2.3 

1.89 

29.6 

1     5 

15  19.0 

15  23.0 

56     5.9 

1.2:5 

56  20.7 

1.24 

0  48.4 

1.95 

0.9 

6 

15  27.1 

15  31.1 

56  35.6 

\.24 

56  50.5 

1.24 

1  36.2 

2.04 

1.9 

1 
7 

15  35.1 

15  39.1 

57     5.3 

+1.23 

57  19.9 

+  1.21 

2  26.1 

2.13 

2.9 

8 

15.43.1 

15  47.0 

57  34.4 

1.20 

57  48.6 

1  18 

3  18.5 

2.23 

3.9 

9 

15  50.8 

15  54.5 

58    2.6 

l.i5 

58  16.3 

1.13 

4  13.0 

2.31 

4.9 

10 

15  58.1 

16     1.6 

58  29.6 

+  1.09 

58  42.5 

+  1.05 

5     9.0 

2.36 

5.9 

11 

16     5.0 

16    8.1 

58  54.8 

1.00 

59     6.4 

0.93 

6     5.8 

2.36 

6.9 

12 

16  11.0 

16  13.6 

59  17.0 

0.84 

59  26.5 

0.73 

7    2.5 

2.35 

7.9 

13 

16   15.8 

16  17.6 

59  34.6 

+0.61 

59  41.1 

+0.46 

7  58.4 

2.31 

8.9  ' 

14 

16   18.8 

16   19.4 

59  45.6 

+0.28 

59  47.9 

+0.09 

8  53.2 

2.26 

9.9  1 

15 

16  19.4 

16  18.7 

59  47.8 

-0.12 

59  45.1 

-0.34 

9  46.9 

2.21 

10.9  1 

16 

16  17.2 

16  15.0 

59  39.7 

-0.57 

59  31.5 

-0.80 

10  39.7 

2.18 

11.9  1 

17 

16  12.0 

16     8.3 

59  20.5 

1.02 

59    6.9 

1.23 

11  31.9 

2.17 

12.9  1 

18 

16     3.9 

15  59.0 

58  50.9 

1.42 

58  32.8 

1.58 

12  24.0 

2.17 

.13.9 

19 

15  53.6 

15  47.8 

58  12.9 

-1.71 

57  51.7 

-1.81 

13  16.0 

2.17 

1 
14.9 

20 

.   15  41.8 

15  35.6 

57  29.5 

1.87 

57     6.9 

1.88 

14     8.0 

2.16 

15.9 

21 

15  29.5 

■ 

15  23.4 

56  44.3 

1.86 

56  22.2 

1.81 

14  59.6 

2.13 

16.9 

22 

15  17.6 

15  12.2 

56     0.9 

-1.73 

55  40.8 

-1.61 

15  50.4 

2.09 

17.9 

23 

15    7.1 

15    2.6 

55  22.2 

1.47 

55     5.5 

1.31 

16  40.1 

2.04 

18.9 

24 

14  58.6 

14  55.2 

54  50.9 

1.12 

54  38.6 

0.93 

17  28.3 

1.98 

19.9 

25 

14  52.5 

14  50.5 

54  28.7 

-0.73 

54  21.2 

-0.51 

18  15.0 

1.91 

20.9 

26 

14  49.2 

14  48.6 

54  16.4 

-0.29 

54  14.2 

-0.08 

19     0.3 

1.86 

21.9 

27 

14  48.7 

14  49.5 

5^4  14.6 

+0.14 

54  17.5 

+0.35 

19  44.6 

1.83 

22.9 

1 

28 

14  51.0 

14  53.0 

54  22.9 

+0.54 

54  30.6 

+0.73 

20  28.3 

1.82 

23.9 

29 

14  55.7 

14  58.9 

54  40.4 

0.90 

54  52.1 

1.06 

21   12.0 

1.83 

24.9  1 

30 

15    2.6 

15     6.7 

55     5.7 

1.20 

55  20.8 

1.31 

21  56.4 

1.87 

25.9 

|31 

1 

15  11.1 

15  15.8 

55  37.0 

+1.39 

55  54.2 

+1.46 

22  42.1 

1.94 

26.9 

J 
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GREENWICH  MEAK  TIME. 

# 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Diff.for 
1  Minute. 

Docliuatiou. 

Diff.for 
1  Minate. 

Hour. 

Kigbt  Ascension. 

Diff.  for 
1  Minute. 

Declination. 

Diff.  for 
1  Minate. 

TH 

UKSD. 

LY  1. 

SATURDAY  3. 

h     m      B 

8 

O           /           /# 

/« 

)i     m      8 

s 

0       /       // 

n 

0 

22  32  37.63 

1.9387 

S.  8  14  27.0 

8.596 

0 

0    5  47.58 

1.9561 

8.  0  50  11.9 

9.755 

1 

22  34  38.94 

1.9383 

8    5  54.3 

8.564 

I 

0    7  44.98 

1.95TJ 

0  40  26.3 

9.765 

2 

22  36  30.23 

1.9379 

7  57  19.3 

8.609 

2 

0    9  42.45 

1.9585 

0  30  40.1 

9.774 

3 

22  38  26.49 

1.9.T75 

7  48  42.0 

8.641 

3 

0  11  40.00 

1.9598 

0  20  53.4 

9.783 

4 

22  40  22.73 

1.9373 

7  40    2.4 

8.679 

4 

0  13  37.63 

1.9611 

0  11     6.1 

9.799 

5 

22  42  18.96 

1.9371 

7  31  20.5 

8.717 

5 

0  15  35.34 

I.96sM 

S.  0     1  18.4 

9.799 

6 

22  44  15.18 

1.9366 

7  22  36.4 

8.753 

6 

0  17  3:3.12 

1.9638 

N.  0    8  29.8 

9.806 

7 

22  46  11.38 

1.9366 

7  13  50.2 

8.788 

7 

0  19  30.99 

1.9659 

0  18  18.4 

9.813 

8 

22  48    7.57 

ijxm 

7    5     1.9 

8.833 

8 

0  21  28.95 

1.9667 

0  28    7.3 

9.817 

9 

22  50    3.74 

1.9362 

6  56  11.4 

8.858 

9 

0  23  2(}.99 

1.0681 

0  37  56.5 

94B3 

10 

22  51  59.91 

1.9361 

6  47  18.9 

8.893 

10 

0  25  25.12 

1.9696 

0  47  46.0 

9.896 

11 

22  53  56.07 

1.9359 

6  38  24.3 

8.996 

11 

0  27  23.35 

1.9719 

0  57  35.7 

9.839 

12 

22  55  52.22 

1.9358 

6  29  27.7 

8.959 

12 

0  29  21.67 

1.9728 

1     7  25.5 

9.833 

13 

22  57  48.37 

1.9358 

6  20  29.2 

8.999 

13 

0  31  20.09 

1.9745 

1   17  15.5 

9.834 

14 

22  59  44.52 

1.9359 

6  11  28.7 

9.094 

14 

0  33  18.61 

1.9763 

1  27    5.6 

9i05 

15 

23     1  40.68 

1.9360 

6    2  26.3 

9.056 

15 

0  35  17.23 

1.9778 

1  36  55.7 

9.835 

16 

23    3  36.84 

1.9360 

5  5.3  22.0 

9.087 

16 

0  37  15.95 

1.9796 

1  46  45.8 

9wS4 

17 

23  5  a-i.oo 

1.9361 

5  44  15.9 

9.117 

17 

0  39  14.78 

1.9813 

1  56  35.8 

9.833 

18 

28    7  29.17 

1.9369 

5  35    8.0 

9.147 

18 

0  41   13.71 

1.9631 

2    6  25.8 

9.833 

19 

2:3    9  25.35 

1.9364 

5  25  58.3 

9.176 

19 

0  43  12.75 

1.9850 

2  16  15.6 

9.899 

20 

23  11  21.54 

1.9366 

5  16  46.9 

9.904 

20 

0  45  11.91 

1.9800 

2  26    5.2 

9.896 

21 

23  13  17.74 

1.9368 

5    7  a3.8 

9.933 

21 

0  47  11.18 

I  .Vooo 

2  35  54.7 

9.ttBI 

22 

23  15  13.i>6 

1.9371 

4  58  19.1 

9.959 

22 

0  49  10.57 

1.9907 

2  45  43.9 

9.817 

23 

23  17  10.19 
F 

1.9374 

RIDAl 

S.  4  49    2.7 
r  2. 

9.986 

28 

0 

0  51  10.07 

SI 

1.9997 

N.  2  55  32.7 
Y  4. 

9.811 

0 

23  19    6.44 

1.9377 

S.  4  39  44.7 

9.319 

0 

0  53    9.69 

1.9947 

N.  3    5  21.2 

9.806 

1 

23  21    2.71 

1.9381 

4  30  25.2 

9.337 

1 

0  55    9.43 

1.9967 

3  15    9.3 

^9.797 

2 

23  22  59.01 

1.9365 

4  21     4.2 

9.363 

2 

0  57    9.30 

1.9988 

3  24  56.9 

*9.789 

3 

23  24  55.33 

1.9389 

4  11  41.6 

9.388 

3 

0  59    9.29 

9.0009 

3  34  i4.0 

9.780 

4 

23  26  51.68 

1.9304 

4    2  17.6 

9.419 

4 

1     1     9.41 

9.0031 

3  44  30.5 

9.771 

5 

23  28  48.06 

1.9399 

3  52  52.2 

9.435 

5 

1     3    9.()6 

2.0053 

3  54  16.5 

9.761 

6 

23  30  44.47 

1.9404 

3  43  25.4 

9.457 

6 

1     5  10.05 

9.0076 

4    4     1.8 

9.749 

7 

23  32  40.91 

1.9410 

3  33  57.3 

9.479 

7 

1     7  10.57 

9.0098 

4  13  46.4 

9.738 

8 

23  34  37.39 

1.9417 

3  24  27.9 

9J^00 

8 

I     9  11.23 

3.0191 

4  23  30.3 

9.796 

9 

23  36  33.91 

1.9423 

3  14  57.3 

9.591 

9 

1  11  12.02 

9.0144 

4  33  13.5 

9.713 

10 

23  38  30.47 

1.9430 

3    5  25.4 

9.548 

10 

1  13  12.95 

3.0167 

4  42  55.8 

9.696 

11 

23  40  27.07 

1.9437 

2  55  52.3 

9.561 

11 

1    15  14.02 

3.0191 

4  52  37.2 

9.689 

12 

23  42  23.71 

1.9444 

2  46  18.1 

9.580 

12 

1  17  15.24 

2.0316 

5    2  17.6 

9.665 

13 

23  44  20.40 

1.945Q 

2  36  42.7 

9.598 

13 

1   19  16.61 

9.0240 

5  11  57.0 

9.649 

14 

23  46  17.14 

1.9460 

2  27    6.3 

9.615 

14 

1  21  18.12 

9.0364 

5  21  35.4 

9.639 

15 

23  48  13.92 

1.9468 

2  17  28.9 

9.633 

15 

1  23  19.78 

9.0989 

5  31  12.8 

9.614 

10 

23  50  10.76 

1.9477 

2    7  50.5 

9.646 

16 

1  25  21.59 

9.0315 

5  40  49.1 

9.595 

17 

23  52    7.65 

1.9487 

1  58  11.1 

9.664 

17 

1  27  23.56 

3.0341 

5  50  24.2 

9.575 

18 

23  54    4.60 

1.9496 

1  48  30.8 

9.679 

18 

1  29  25.68 

3.0367 

5  59  58.1 

9.554 

19 

23  56    1.60 

1.9506 

1  38  49.6 

9.693 

19 

1  31  27.96 

9.0393 

6    9  30.7 

9J6aSi 

20 

23  57  58.67 

1.9617 

1  29    7.6 

9.707 

20 

1  33  30.40 

9.0420 

6  19    2.0 

9.510 

21 

23  59  55.80 

1.9537 

1  19  24.8 

9.790 

21 

1  35  33.00 

9.0447 

6  28  31.9 

9.487 

22 

0     1  52.99 

1.9538 

1    9  41.2 

9.739 

22 

1  37  35.76 
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25  .33.7 

16  58.6 
18.7 
34.1 
44.7 
50.7 
52.2 
49.1 
41.6 
29.7 
13.5 

46  53.1 
37  28.5 
27  59.8 


8 
59 
50 
41 
32 
23 
14 

5 
56 


WEDNESDAY  14. 


10 
10 
10 
10 
10 
10 
10 


4 
6 
8 
II 
13 
15 
18 


10  20 
10  22 
10  25 
10  27 
10  29 
10  32 
10  M 
10  36 
10  39 
10  41 
10  43 
10  46 
10  48 
10  50 
10  53 
10  55 

10  57 

11  0 


7.40 

9.3571 

28.77 

9J)559 

50.a3 

9.3533 

11.17 

9.3515 

32.21 

9.3497 

5:iI4 

9.3479 

13.96 

9.3461 

34.()7 

9.3443 

55.27 

9.3495 

15.77 

9.3407 

3().16 

9.3380 

56.44 

9.3371 

16.61 

9.3353 

:}6.68 

9.3336 

56.64 

9.3319 

16.50 

9.3309 

36.26 

9.3985 

55.92 

9.39S7 

15.47 

9.3950 

34.92 

9.3934 

54.28 

9J)918 

13.54 

9.3909 

;».70 

9.3185 

51.76 

9.3168 

10.72 

9.3158 

N.IO  18 
10  8 
9  59 
9  49 
9  39 
9  29 
9  19 
9 
8 
8 
8 


9 

59 

49 

39 

8  29 

8  19 

8 

58 

47 

37 

26 

16 

5 

6  55 

6  44 

6  33 

6  22 

IN.  6  12 


8 
7 
7 
7 
7 
7 
7 


27.1 
50.4 

9.7 
25.2 
36.9 
44.9 
49.3 
50.1 
47.4 
41.2 
31.7 
18.9 

2.9 
43.7 
21.4 
56.1 
27.9 
56.8 
22.9 
46.3 

7.0 
25.2 
40.9 
54.1 

5.0 


Diff.for 
I  Minute 


7.687 

7.777 

7.866 

7.054 

6.049 

8.198 

6.913 

8.908 

8.389 

8.464 

8.545 

8.695 

8.704 

8.783 

8.869 

8.938 

9.013 

0.088 

0.169 

9.934 

0.305 

0.375 

0.444 

0.519 


9.579 

9.645 

0.710 

0.773 

9.836 

0.807 

0.057 

10.016 

10.074 

10.131 

10.186 

10.940 

10.993 

10.346 

10J)97 

10.446 

10.494 

10.549 

10.588 

10.633 

10.676 

10.718 

10.759 

10.799 

10.837 


Hoar. 


Bight  Aaoenaion. 


DiitLfor 
IMlnnte. 


DeoU&atloii. 


Dlir.  for 
IMinate 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
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THURSDAY  15. 


11 
11 
11 
11 
11 
11 
11 


m  • 
0  10.72 
2  29.59 
4  48.37 
7  7.05 
9  25.64 
11  44.15 
14  2,57 
1 1  16  20.90 
11  18  39.14 
11  20  57.30 
11  23  15.:^ 
1 1  25  a3.37 
II  27  51.28 
11  30  9.11 
1 1  32  26.8(> 
1 1  34  44.54 
11  37  2.14 
11  39  19.67 
11  41  37.12 
11  43  54.50 
11  46  11.81 
1 1  48  29.05 
11  50  46.23 
11  53    3.34 


8 

9.3159 

9.3137 

9.3199 

9.3106 

9.3009 

9.3077 

9.3009 

9.3047 

9.3033 

9.3090 

9.3006 

9.9999 

9.9078 

9.9965 

9.9959 

9.9940 

9.9997 

9.9915 

9.9903 

9.9891 

9.9879 

9.9868 

9.3657 

9.9846 


N. 


O         I 

6  12 
6  1 
5  50 
5  39 
5  28 
5  17 
5  () 
4  55 
4  44 

4  :v\ 

4  22 
4  10 
3  59 
3  48 
3  3? 
3  25 
3  14 
3  3.22.<) 
2  52    4.0 


5.0 
13.6 
20.0 
24.3 
26.5 
26.7 
25.1 
21.6 
16.3 
9.4 
0.9 
50.8 
39.3 
2(1.4 
12.2 
5<).8 
40.2 


N. 


2 
2 
2 
2 
1 


40 
2i» 
18 
6 
55 


44.5 

24.1 

3.0 

41.2 

18.8 


11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 


55 

57 

59 

2 

4 

6 

9 

II 

13 

15 

18 


12  20 
12  22 
12  24 
12  27 
12  29 
12  31 
12  34 
12  36 
12  38 
12  40 
12  43 
12  45 
12  47 
12  49 


FRIDAY  16. 


N.  1 
1 
I 

r 

0 
0 
0 
0 
0 
N.  0 
S.  0 
0 
0 
0 
0 

I 
I 
1 
I 
1 

2 
2 
2 
2 

S.  2 


20.38 

9.9835 

37.36 

9.9895 

54.28 

9.9815 

11.14 

9.9805 

27.94 

9.9795 

44.(j8 

9.9786 

1.37 

9.9777 

18.00 

9.9768 

:}4.58 

9.27.VJ 

51.11 

9.9750 

7.58 

9.9749 

24.01 

9.97:i4 

40.Ji9 

9.9796 

56.72 

9.9718 

13.01 

9.9719 

29.26 

9.9705 

45.47 

9.9697 

1.63 

9.9690 

17.75 

9.9683 

.33.a3 

9.9677 

49.88 

9.9679 

5.89 

9.9660 

21.87 

9.9661 

37.82 

9.9655 

53.73 

9.9649 

43  .55.8 
32  .•«.4 
8.6 
44.5 


21 

9 


.58 
46 
35 
24 
12 
I 
10 
21 


20.2 
55.7 
31.1 
6.5 
42  0 
17.7 
K\A 
30.2 
32  53  6 

44  u;.5 
55  :k».o 

7  0.9 
18  22.1 
29  42.5 
41  2.1 
52  20.8 

3  38.(> 
14  55.3 
2(;  10.9 
37  25.3 
48  38.4 


II 

10.837 
10.875 
10.911 
10.946 
10.980 
11.019 
11.043 
11.073 
11.109 
11.199 
11.155 
11.180 

ii.oai 

11.996 
11.947 
11.967 
11.985 
11. .109 
11.318 
11.333 
11.346 
11.357 
II. .168 
11.378 


11. .187 
11.393 
ll.:i99 
ll.4ai 
11.407 
11.400 
11.410 
11.400 
11.407 
11.40:) 

ii.:»9 
11.30:) 
li.:{86 
]i.:n8 
ii.:i7o 

ll..1f>9 

ii.:m7 
11. .13:) 

11.319   I 

11. .104 

1 1 .987 

11.969 

ll.9f>0 

ri.999 

11.907 
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GBEBNWIOH  MEAN  TIMB. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


0 

1 

2 
3 
4 
5 
<) 
7 
8 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

2:^ 


Right  AfloenAion. 


Diff.  for 
1  Minute. 


Deoliiiation. 


Diff.  for 
IMinnte. 


SATUEDAT  17. 


h  m 
12  49 
12  52 
12  54 
12  56 
12  58 


13 
13 
13 
13 


1 
3 
5 

8 


13  10 
13  12 
13  14 
13  17 
13  19 
13  21 
13  23 
13  26 
13  28 
13  30 
13  ;^ 
13  35 
13  37 
13  39 
13  41 


B 

8 

53.73 

iJSM9 

9.61 

9.9645 

25.47 

9.9641 

41.30 

9.9636 

57.10 

9.9631 

12.87 

9.9697 

28.62 

9.9683 

44.35 

9J2619 

0.05 

9.9615 

15.73 

9.9619 

31.39 

9.9609 

47.04 

9.9606 

2.67 

9.9603 

18J28 

9.9601 

33.88 

9.9598 

49.46 

9.9595 

5.02 

9.9599 

20.57 

9.9591 

36.11 

9.9589 

51.64 

9.9587 

7.16 

9.9585 

22.()6 

9.9583 

38.15 

9.9589 

53.64 

9.9581 

S.  2 
2 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 

8.  6 


48  38.4 

59 

11 

22 

.33 

44 

55 

6 
17 
28 
39 
50 

1 
12 


50.2 
0.6 
9.5 
16.9 
22.7 
26.7 
29.0 
29.5 
28.1 
24.7 
19.3 
11.8 
2.1 
22  50.2 
33  35.9 
44  19.3 
0.3 
38.7 
14.5 
47.7 
18.3 
46.1 
11.0 


55 
5 
16 
26 
37 
47 
58 


n 
11.907 

11.185 

11.261 

11.136 

11.110 

11.089 

11.053 

11.093 

10.999 

10.960 

10.997 

10.899 

10.857 

10.890 

10.782 

10.743 

10.703 

10.661 

10.618 

10.575 

10.539 

10.487 

10.439 

10.391 


SUNDAY  18. 


Hour. 


Bight  Aaoension. 


I>iff.fbr 
IMinnte. 


DeoUnatlOB. 


I>iff.fior 
IMinnte. 


MOimAY  19. 


0 

1 

2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 


h  m 
14  38 
14  40 
14  42 
14  45 
14  47 
14  49 
14  51 
14  54 
14  56 

14  58 

15  0 


15 
15 
15 
15 
15 
15 


3 
5 
7 
9 
12 
14 


15  16 
15  18 
15  21 
15  2:3 
15  25 
15  27 
15  30 


8 

8            ] 

19.55 

9.9569 

S.1 

34.97 

9.9569 

50.38 

9.9568 

5.79 

9.9568 

21.20 

9.9568 

36.61 

9.9567 

52.01 

9.9567 

7.41 

9.9567 

22.81 

9.9566 

38.20 

9.9565 

53.59 

9.9564 

8.97 

9.9563 

24.35 

9.9569 

39.72 

9.9561 

55.08 

9.9560 

10.44 

9.9559 

25.79 

9.9558 

41.13 

9.9556 

56.46 

9.9554 

11.78 

9J2553 

27.09 

9.9551 

42.39 

9.9548 

57.67 

9.9546 

12.94 

9.9544 

S.l 

1 
1 

1 
1 
1 
1 
1 

2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 


0 

9 

18 

26 

35 


22.4 


13.5 
0.2 
42.6 
20.6 
43  54.1 
52  2:3.2 
0  47.7 
9  7.6 
17  22.9 
25  33.5 
33  39.4 

41  40.6 
37.0 
28.5 
1.5.2 
57.0 

20  33.8 
28  5.7 
35  32.6 

42  54.4 
50  11.1 
57  22.7 

4  29.2 


49 

57 

5 

12 


TUESDAY  20. 


0 

13  44    9.12 

9.9579 

S.  7    8  33.0 

10.348 

0 

15  32  28.20 

9.9549 

S.14  11  30.6 

1 

13  46  24.59 

9.9578 

,     7  18  52.1 

104193 

1 

15  34  43.44 

9.9539 

14   18  26.8 

2 

13  48  40.06 

9.9577 

7  29    8.2 

10JM9 

2 

15  36  58.66 

9.9536 

14  25  17.7 

3 

13  50  55.52 

9.9577 

7  39  21.2 

10.191 

3 

15  3i)  13.87 

9.2533 

14  32    3.3 

4 

13  .53  10.98 

9.9576 

7  49  31.1 

10.138 

4 

15  41  29.06 

9.9599 

14  138  43.r» ; 

5 

13  55  26.43 

9.9575 

7  59  37.8 

10.084 

5 

15  43  44.22 

9.9595 

14  45  18.(; 

6 

13  57  41.88 

9.9574 

8    9  41.2 

10.099 

6 

15  45  59.36 

9.2529 

14  51  48.3 

7 

13  59  57.:^ 

9.9573 

8  19  41.3 

9.973 

7 

15  48  14.48 

9.9518 

14  58  12.6 

8 

14    2  12.76 

9.9573 

8  29  38.0 

9.917 

8 

15  50  29.58 

9.2515 

15    4  31.5 

9 

14    4  28.20 

9.9579 

8  3i)  31.4 

9.861 

9 

15  .52  44.66 

9.251 1 

15  10  4.5.0 

10 

14    6  43.()3 

9.sfe72 

8  49  21.3 

9.809 

10 

15  .54  59.71 

9.9506 

15  16  5.3.0 

11 

14    8  59.06 

9.9579 

8  59    7.6 

9.749 

11 

15  57  14.73 

9.2501 

15  22  55.6 

12 

14  11   14.49 

9.9579 

9    8  50.3 

9.681 

12 

15  59  29.72 

9.9496 

15  28  52.7 

13 

14  13  2i».92 

9.9572 

9  18  29.3 

9.620 

13 

16     1  44.68 

9.9491 

15  34  44.3 

14 

14  15  45.35 

9.2f)71 

9  28    4.7 

9.558 

14 

16    3  59.61 

2.2486 

15  40  30.3 

15 

14  18    0.77 

9.£57I 

9  37  3().3 

9.495 

15 

16    6  14.51 

2.2481 

15  46  10.8 

16 

14  20  16.20 

9.9571 

9  47    4.1 

9.431 

16 

16    8  29.38 

2.2475 

15  51  45.7 

17 

14  22  31.62 

9.9570 

9  56  28.0 

9.365 

17 

16  10  44.21 

2.9468 

15  57  1.5.0 

18 

14  24  47.04 

9.9570 

10    5  47.9 

9.999 

18 

16  12  .59.00 

9.2462 

16    2  38.8 

19 

14  27    2.46 

9.2570 

10  15    3.9 

9.239 

19 

16  15  13.75 

2.2456 

16    7  56.9 

20 

14  2?)  17.88 

9.9570 

10  24  15.8 

9.165 

20 

16  17  28.47 

2.'J450 

16  13    9.4 

21 

14  31  :}3.30 

9.2570 

10  3:3  23.7 

9.097 

21 

16  19  43.15 

2.2443 

16  18  16.2 

22 

14  ;«  48.72 

2.2570 

10  42  27.5 

9.098 

22 

16  21  57.78 

9.2435 

16  23  17.3 

23 

14  36    4.14 

9.2569 

10  51  27.1 

8.958 

23 

16  24   12.37 

2.9'I97 

16  28  12.7 

24 

14  38  19.55 

2.9569 

S.  1 1     0  22.4 

8.887 

24 

Ki  2()  2(U)1 

2.2419 

S.16  .33    2.5 

8.887 
8.815 
6.743 
8.670 
6.596 
8.599 
8.447 
6.370 
8.993 
8.216 
8.138 
8.059 
7.980 
7.899 
7.818 

7.7:n 

7.G55 
7..'irJ 
7.490 
7.406 
7.391 
7.936 
7.1.'>1 
7.066 


6.980 

6.899 

6.804 

6.716 

6.^7 

6..'>39 

6.450 

6.:)60 

6.970 

6.179 

6.088 

5.997 

5.906 

5.814 

5.721 

5.628 

5..'>35 

5.442 

5.349 

5.»5 

.S.161  X 

5.066 

4.971 

4.877 

4,789 
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OBBBNWIOH  MBAK  TIMB. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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w 

0 
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S.9il9 

3. 16  33    2.5 

4.789 

0 

18  12  40.25 

9.1730 

8. 18  31  31.9 

0.173 

1 

16  28  41.40 

9.2419 

16  37  46.6 

4.687 

1 
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9.1718 

18  31  39.5 

-ojm 

2 
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16  42  24.9 
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2 
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9.9387 
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4 
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9.1657 
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5 

16  37  38.89 
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16  55  45.4 
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5 

18  23  30.89 

9.1636 
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6 
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7 
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9.1S03 
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8 

18  29  59.76 
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0.564  ' 
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I  19 

17    8  52.50 

9.9993 

17  46  32.3 

9.949 

19 

18  53  35.48 

3.1396 

18  18  19.3 

1.545 

|20 

17  11     5.80 

9.9910 

17  49  26.3 

9.859 

20 

18  55  43.36 

3.i:f09 

18  16  44.0 

1.639 

21 

17  13  19.02 

9.9197 

17  52  14.5 

9.755 

21       18  57  51.11 

9.1980 

18  15    3.4 

1.790 

22 

.  17  15  32.16 

9.9183 

17  54  56.9 

9.658 

22 

18  59  58.72 

9.1957 

18  13  17.6 

1.807 

23 

17  17  45Ji2 

9.9166 

S.  17  57  33.5 

9.561 

23 

19    2    6.19 

9.1933 

S.  18  11  26.6 

1.803 

THl 

JKSD^ 

LX  22. 

SAG 

L^UEDJ 

LY  24. 

0 

17  19  58.19 

9.9165 

8.18    0    4.2 

9.464 

0 

19    4  13.51 

9.1909 

8.18    9  30.5 

1.978 

1 

17  22  11.08 

9.9141 

18    2  29.1 

fiJX7 

I 

19    6  20.69 

9.1185 

18    7  29.3 

9.063 

^    2 

17  24  23.88 

9.91S6 

18    4  48.^ 

2.270 

2 

19    8  27.73 

9.1169 

18    5  23.0 

9.148 

3 

17  26  36.59 

9.3111 

18    7     1.5 

9.173 

3 

19  10  34.r)3 

9.1138 

18    3  11.5 

9.933  1 

4 

17  28  49.21 

9.9006 

18    9    9.0 

9.077 

4 

19  12  41.38 

9.1113 

18    0  .55.0 

9.318 

5 

17  31     1.74 

9.9080 

18  11  10.7 

1.980 

5 

19  14  47.99 

9.1090 

17  58  33.4 

9.409 

6 

17  33  14.17 

9.9064 

18  13    6.6 

1.883 

6 

19  16  54.46 

9.1066 

17  56    6.8 

9.485 

7 

17  35  26.51 

9.9048 

18  14  56.7 

1.787 

7 

19  19    0.78 

9.1049 

17  53  35J2 

9J)68 

8 

17  37  38.75 

9j9039 

18  16  41.0 

1.691 

8 

19  21    6.96 

9.1017 

17  50  58.6 

9.661 

9 

17  39  50.89 

9.9016 

18  18  19.6 

1.595 

9 

19  2:i  12.99 

9.0993 

17  48  17.1 

9.733 

10 

17  42    2.94 

9.1099 

18  19  52.4 

1.499 

10 

19  25  18.88 

9.0069 

17  45  30.6 

9.815 

i  11 

17  44  14.88 

9.1989 

18  21  19.5 

1.403 

11 

19  27  24.62 

9.0945 

17  42  39.3 

9.696 

I  12 

17  46  26.72 

9.1966 

18  22  40.8 

1.307 

12 

19  29  30.22 

9.0991 

.17  39  43.1 

94rr7 

13 

17  48  38.46 

9.1947 

18  23  56.4 

1.919 

13 

19  31  35.67 

3.0897 

17  36  42.0 

3.058 

1  14 

17  50  50.09 

9.1999 

18  25    6.2 

1.116 

14 

19  33  40.98 

9.0879 

17  33  36.1 

3.138 

15 

17  53    1.61 

9.1919 

18  26  10.3 

10)91 

15 

19  35  46.14 

9.0848 

17  30  25.4 

3J918 

16 

17  55  13.a3 

9.1803 

18  27    8.7 

0.996 

16 

19  37  51.16 

9.0894 

17  27    9.9 

3.997 

1  '7 

17  57  24.33 

9.1874 

18  28    1.4 

0.831 

17 

19  39  56.03 

9.0790 

17  23  49.7 

3.377 

'  18 

17  59  35.52 

9.1866 

18  28  48.4 

0.737 

18 

19  42    0.75 

9.0775 

17  20  24.7 

3.456 

19 

18    1  46.60 

9.1  SI7 

18  29  29.8 

0.649 

19 

19  44    5.33 

9.07Sfi 

17  16  55.0 

3.534 

20 

18    3  57i»6 

9.1817 

18  30    5.5 

0.547 

20 

19  46    9.77 

9.0798 

17  13  20.6 

3.619 

21 

18    6    8.41 

9.1798 

18  30  35.5 

0.453 

21 

19  48  14.06 

9.0703 

17    9  41.6 

3Ut80 

22 

18    8  19.14 

9.1778 

18  30  59.9 

0.360 

22 

19  50  18.20 

9.0679 

17    5  57.9 

3.706 

23 

18  10  29.75 

9.1780 

18  31  18.7 

O.S?67 

23 

19  52  22.20 

3.0656 

17    2    9.6 

3.849 

24 

18  12  40J25 

9.1789 

8.18  31  31.9 

0.173 

24 

19  54  2a06 

9.0631 

8.16  58  16.8 

3J»18 

1 
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GBBBITWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BIffht  AfloonBioii. 

Diff.for 
1  Minute. 

Diitfor 
1  Minute. 

Bonr. 

BifChtAsoension. 

Diff.for 
iMinnte. 

DecUnatton. 

IHlnnte. 

^■MH^haB  V  ^■■*M7^r^#HM19Mi^paBV 

SI 

JJSDAl 

r  35. 

TUESDAY  27. 

h    in      • 

B 

O          /          // 

w 

h    m     8 

8 

O         1         u 

M 

0 

19  54  26.06 

3.0631 

S.  16  58  16.8 

3.918 

0 

21  30  55.31 

1.9641 

S.  12  30  .53.1 

IJXA 

1 

19  56  29.77 

90)007 

16  54  19.4 

3.994 

1 

21  32  53.11 

1.9696 

12  23  48.5 

7.104 

2 

19  58  33.34 

9.a5H3 

16  50  17.5 

4.070 

2 

21  .34  50.82 

1.9611 

12  16  40.6 

7.158 

3 

20    0  36.77 

3.tt>58 

16  46  11.0 

4.145 

3 

21  36  48.44 

1.9597 

12    9  29.5 

7.9J1 

4 

20    2  40.05 

9.0R35 

16  42    0.1 

4.319 

4 

21  38  45.98 

1.9588 

12    2  1.5.2 

7.964 

5 

20    4  43.19 

9.051S 

16  37  44.8 

4.393 

5 

21  40  43.43 

1.9567 

11  54  57.8 

7J17 

6 

20    6  46.19 

3.0488 

16  33  25.0 

4.367 

6 

21  42  40.79 

1.9553 

11  47  37.2 

7.368 

7 

20    8  49.05 

9.0465 

16  29    0.8 

4.440 

7 

21  44  38.07 

1.9540 

11  40  13.6 

7.419 

8 

20  10  51.77 

3.0442 

16  24  32.2 

4.519 

8 

21  46  35.27 

1.9687 

11  32  46.9 

7.471 

9 

20  12  54.35 

3.0418 

16  19  59.3 

4.584 

9 

21  48  32.39 

1.9614 

11  25  17.1 

7.589 

10 

20  14  56.79 

3.0395 

16  15  22.1 

4.656 

10 

21  50  29.44 

1.9509 

11  17  44.3 

7.571 

11 

20  16  59.09 

3.0373 

16  10  40.6 

4.797 

11 

21  52  26.41 

1.9489 

11  10    8.6 

7.690 

12 

20  19     1.25 

3.0349 

16    5  54.8 

4.798 

12 

21  54  23.31 

1.9477 

11    2  29.9 

7.670  ■ 

13 

20  21     3.27 

3.0396 

16    1    4.8 

4.868 

13 

21  56  20.14 

1.9406 

10  54  48.2 

7.718 

14 

20  23    5.16- 

3.0303 

15  56  10.6 

4.938 

14 

21  58  16.90 

1.9454 

10  47    3.7 

7.766 

15 

20  25    6.91 

9.0381 

15  51  12.2 

5.008 

15 

22    0  13.59 

1.9443 

10  39  16.3 

7.813 

16 

20  27    8.53 

3.0358 

15  46    9.6 

5.077 

16 

22    2  10.22 

1.9433 

10  31  26.1 

7.861 

17 

20  29  10.01 

3.0936 

15  41     2.9 

5.146 

17 

22    4    6.79 

1.9499 

10  23  33.0 

7.908 

18 

20  31  11.36 

3.0914 

15  35  52.1 

5.914 

18 

22    6    3.29 

1.9419 

10  15  37.1 

7.954 

19 

20  33  12.58 

3.0199 

15  30  37.2 

5.382 

19 

22    7  59.74 

1.9403 

10    7  38.5 

8UN)0  1 

20 

20  35  13.67 

3.0170 

15  25  18.3 

5.349 

20 

22    9  56.13 

1.9393 

9  59  37.1 

8.046 

21 

20  37  14.62 

3.0148 

15  19  55.3 

5.416 

21 

22  11  52.46 

1.9384 

9  51  33.0 

8.090 

22 

20  39  15.44 

9.0137 

15  14  28.4 

5.489 

22 

22  13  48.74 

1.9376 

9  43  26.3 

e.134 

23 

20  41   16.14 
MC 

9.0106 

)NDA1 

S.15    8  57.5 
[  26. 

5.548 

23 

22  15  44.97 
WEI 

1.9367 

)NESD 

8.  9  35  16.9 
AY  28. 

8.178 

0 

20  43  16.71 

3.0084 

S.15    3  22.6 

5.614 

0 

22  17  41.15 

1.9350 

8.  9  27    4.9 

6.991 

1 

20  45  17.15 

3.0063 

14  57  43.8 

5.679 

1 

22  19  37.28 

1.9359 

9  18  50.3 

8.964 

2 

20  47  17.47 

3.0049 

14  52    1.1 

5.743 

2 

22  21  33.37 

1.9345 

9  10  33.2 

&307 

3 

20  49  17.66 

3.0092 

14  46  14.6 

5.808 

3 

22  23  29.42 

1.9338 

9    2  13.5 

8.340 

4 

20  51  17.73 

3.0009 

14  40  24.2 

5.871 

4 

22  25  25.43 

1.9339 

8  53  51.3 

6.381 

5 

20  5:}  17.68 

1.9989 

14  34  30.0 

5.934 

5 

22  27  21.40 

1.9396 

8  45  26.6 

8.439 

6 

20  55  17.51 

1.9969 

14  28  32.1 

5.997 

6 

22  29  17.34 

1.9331 

8  36  59.5 

6.479 

7 

20  57  17.22 

1.9943 

14  22  30.4 

6.050 

7 

22  31  13.25 

1.9315 

8  28  30.0 

8.519 

8 

20  59  16.81 

1.9989 

14  16  25.0 

6.139 

8 

22  33    9.12 

1.9309 

8  19  58.1 

8.558 

9 

21     1   16.28 

1.9909 

14  10  15.8 

6.183 

9 

22  .35    4.96 

1.9305 

8  11  23.8 

8.501 

10 

21     3  15.64 

1.9883 

14    4    3.0 

6.344 

10 

22  37    0.78 

1.9301 

8    2  47.2 

8.099 

11 

21     5  14.88 

1.9864 

,     13  57  46.5 

6..105 

11 

22  38  56.57 

IJ5IS07 

7  .54    8.3 

8.667 

12 

21     7  14.01 

.  1.9846 

13  51  26.4 

6..165 

12 

22  40  52.:34 

1.9993 

7  45  27.2 

8.704 

13 

21    9  13.03 

1.9897 

13  45    2.7 

6.434 

13 

22  42  48.09 

1.9991 

7  36  43.8 

8.741 

14 

21  11  11.94 

1.9809 

13  38  35.5 

6.483 

14 

22  44  43.83 

1.9988 

7  27  58.2 

8.777 

15 

21  13  10.74 

1.9791 

13  32    4.7 

6.543 

15 

22  46  39.55 

1.9985 

7  19  10.5 

8.813 

16 

21  15    9.43 

1.9773 

13  25  30.4 

6.600 

16 

22  48  35.25 

1.9383 

7  10  20.6 

8.849 

17 

21   17    8.02 

1.9756 

13  18  52.7 

6.65f 

17 

22  50  30.95 

1.9289 

7     1  28.6 

8.885 

18 

21  19    6.50 

1.9738 

13  12  11.5 

6.715 

18 

22  52  26.64 

1.9981 

6  52  34.4 

8.990 

19 

21  21     4.88 

1.9793 

13    5  26.9 

6.773 

19 

22  54  22.32 

1.9380 

6  43  38.2 

8.954 

20 

21  23    3.16 

1.9705 

1     12  58  38.9 

6.899 

20 

22  56  18.00 

1.9980 

6  34  40.0 

8.987 

21 

21  25    1.34 

1.9689 

,     12  51  47.4 

6.886 

21 

22  58  13.68 

1.9980 

6  25  39.8 

9.080 

22 

21  26  59.43 

1.9673 

12  44  52.6 

6.941 

22 

23    0    9.36 

1.9980 

6  16  37.6 

%sm 

23 

21  28  57.42 

1.9657 

12  37  54.5 

6.996 

23 

23    2    5.04 

1J«81 

6    7  33.5 

94)0« 

1  24 

21  30  55.31 

1.9641 

S.12  30  53.1 

7.060 

24 

23    4    0.73 

1J988 

8.  5  58  27.5 

9.116 
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QRBBNWIOH  MEAN  TIME. 


THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Aseention. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

;i9 

.20 
21 

!22 
23 


Dijr.for 
iMmnto. 


BeoHnAtion. 


I)ifr.  for 
1  Minute. 


THURSDAY  29. 


h 

23 
23 
23 
23 
23 
23 
23 
23 
23 


m 

4 

5 

7 

9 

11 

13 

1.5 

17 

19 


2A  21 
2:}  2;^ 
23  25 
23  27 
2:}  29 
'Z^  31 
23  •« 
23  :m 
2:)  tie 
2:5  38 
23  40 
23  42 
'Zi  44 
23  46 
23  48 


0.73 
.56.43 
.52.14 

47.86 
43.60 
.39..36 
35.14 
30.J)4 
26.77 

22.6:^ 

18..52 
14.44 
10.39 
6.38 
2.42 
,58.,50 
54.63 
50.80 
47.02 
43.:iO 
39.63 
36.02 
.32.47 
28.98 


1.9984 
1.9386 

1.9993 
1J«95 
1.9996 
1.9309 

ijwr 

1.9319 
1.9317 
IJXSS 
1.9398 
IiK06 
1.9343 
1.9351 
1.9358 
1.9366 
1.9375 
1.9384 
1.9393 
IJM03 
1.9413 
1.9494 


S. 


O  I 

5  58 
5  49 
5  40 
5  liO 
5  21 
5  12 
3 
53 
44 
35 
25 
16 
6 
3  57 
3  48 
3  38 
3  28 


5 
4 
4 
4 
4 
4 
4 


■a 


3  19 
3  9 
3  0 
2  50 
2  40 
2  31 
2  21 


/I 
27.5 

19.6 

9.9 

58.4 

45.1 

30.0 

13.2 

54.8 

34.7 

13.0 

49.7 

24.9 

58.6 

30.8 

1.6 

30.9 

58.9 

25.5 

50.8 

14.9 

37.7 

59.3 

19.8 

39.1 


FRIDAY  30. 


9.116 
9.147 
9.177 
9.907 
9.937 
9.966 
9.994 
9.391 
9.348 
9.375 
9.401 
9.496 
9.451 
9.475 
9.499 
9.593 
9.545 
9.567 
9.588 
9.609 
9.630 
9.649 
9.668 
9.687 


0 

23  50  2,5.56 

1  9436 

S.    2  11   57.3 

9.705 

1 

23  .52  22.21 

1.9447 

2    2  14.5 

9.792 

2 

23  54  18.93 

1.94.59 

1  52  30.7 

9.738 

3 

23  56  15.72 

J .9471 

1  42  45.9 

9.755 

4 

23  ,58  12..58 

1.9484 

1  33    0.1 

9.771 

5 

0    0    9.53 

1.9498 

1  2.3  13.4 

9.785 

G 

0    2    6.56 

1.9519 

1  1.3  25.9 

9.799 

7 

0    4    3.67 

1.9596 

1     3  .37.5 

9.819 

8 

0    6    0.87 

1.9541 

0  .53  48.4 

9.835 

9 

0    7  .58.16 

1.9556 

0  43  58.5 

9.837 

10 

0    9  5.5.54 

1.9571 

0  34    7.9 

9.849 

11 

0  11  5.3.01 

1JKS87 

0  24  16.6 

9.860 

12 

0  13  50.58 

1.9603 

0  14  24.7 

9.870 

13 

0  15  48.25 

ijmo 

S.  0    4  32.2 

9.880 

14 

0  17  46.02 

1.0637 

N.  0    5  20.9 

9.889 

15 

0  19  43.89 

1.9654 

0  15  14.5 

9.807 

16 

0  21  41.87 

1.9679 

0  25    8.5 

9.904 

17 

0  23  39.96 

1.9601 

0  35    3.0 

9.911 

18 

0  25  38.16 

1.9710 

0  44  57i> 

9.918 

19 

0  27  36.48 

1.9799 

0  ,54  ,53.2 

9Ma 

20 

0  29  34.91 

1.9748 

1     4  48.7 

9.998 

21 

0  31  33.46 

1.9768 

1  14  44.5 

9J»9 

22 

0  m  32.13 

1.9789 

1  24  40.5 

9.93S 

23 

I     0  .35  30iX) 

1.9810 

1  34  36.7 

9.937 

24 

0  37  29.a5 

1.0831 

N.  I  44  33.0 

0.939 

Hour. 


Bight  Aaoensioii. 


DifT.for 
1  Minnte. 


Declination. 


IMff.ibr 
llitarate. 


SATURDAY,  MAY  1. 


h.  m      8 

0  37  29.85 


8 

ijesi 


/I 


N.  1  44  33.0 


u 
OJOO 


PHASES  OF  THE  MOON. 


d 
4 


h        m 

2    30.6 


#  New  Moou     .    .  April 

3>  Firet  Quarter     ...  11  8  44.0 

O  Full  Moon     ....  18  2  59.1 

C  Last  Qiiaiter.    ...  25  17  15.4 


C  Perigee 
C  Apogee 


d        h 

.April    14    17  JS 

.    .   •   26    lai 
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GEEENWIOH  MEAN  TIME. 

» 

LUNAR  DISTANCES. 

Name  and  Direotion 

Noon. 

P.L. 
of 

lUh. 

P.L. 
of 

VP». 

P.L. 
of 

• 

P.L. 
of 

1 

of  Object. 

Diflf. 

DiiT. 

Diff. 

Diff. 

Antores 

•W. 

o          /        // 

88  38  15 

3068 

O           0        tt 

90    7    4 

3061 

o         /       // 

91  36    1 

3054 

0        in 

93    5    7 

3047 

a  Aquilffi 

W. 

44  57  32 

3983 

46    9  28 

3997 

47  22  20 

38T7 

48  36    3 

3899 

Son 

E. 

34  57  10 

3388 

33  34  40 

3382 

32  12    3 

3375 

30  49  18 

3368 

2 

Antares 

W. 

100  32  50 

3010 

102    2  50 

3009 

103  33    0 

9995 

105    3  19 

9987 
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W. 
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53  34  26 
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7 
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W. 
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3935 
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37  53  21 
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Saturn 

E. 

40  35  51 

3640 

38  57  50 

9634 

37  19  41 
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35  41  24 
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Pollux 

E. 

60  20  27 

9695 

58  52  40 

9689 

57  15  46 

9686 

55  38  47 
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Regulus 

E. 

96    7  53 

9590 

94  28  45 

9589 

92  49  25 

9574 

91     9  54 

9506 

8 

Sun 

W. 

47    8  15 

9860 

48  41  25 

9851 

50  14  47 

9849 

51  48  20 

9834 

Pollux 

E. 

47  32  54 

9674 

45  55  39 

9675 

44  18  25 

2676 

42  41   13 

9679 

Regulus 

E. 

82  49  31 

9595 

81    8  52 

9517 

79  28    3 

9509 

77  47    3 
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Mars 

E. 

91    5  33 

9497 

89  24  15 

9489 

87  42  46 

9489 

86     1     7 
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Jupiter 

E. 

113  25  a3 

9485 

111  43  59 

9477 

no    2  14 

9470 

108  20  19 

9469 

9 

Sun 

W. 

59  38  54 

9790 

61   13  35 

9789 

62  48  27 

9774 

64  23  29 

9766 

Pollux 

E. 

34  37    7 

9795 

33    1     1 

9743 

31  25  18 

9765 

29  50    4 

9799 

Regulus 

E. 

69  19  19 

9463 

67  37  14 

9455 

65  54  57 

9447 

64  12  29 

9440 

Mars 

E. 

77  30  21 

9439 

75  47  42 

9431 

74    4  52 

3434 

72  21  52 

9417 

Jupiter 

E. 

99  47  57 

9494 

98    4  56 

9417 

96  21  45 

9409 

04  38  23 

9401 

10 

Sun 

W. 

72  21  27 

9794 

73  57  35 

9716 

75  33  54 

9707 

77  10  24 

9700 

Aldebnran 

W. 

24  31  47 

9398 

26  15  24 

9391 

27  59  1 1 

3384 

20  43    9 

9376 
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E. 

55  37  32 

9403 
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9395 

52  10  19 

9388 

50  26  27 

9381 

Mars 

E. 

63  44  25 

9384 

62    0  27 

9377 

60  16  19 

9371 

58  32    2 

9364 

Jupiter 

E. 

85  58  47 

9364 

84  14  20 

9356 

82  29  42 

9349 

80  44  54 

9349 

Spica 

E. 

109    9  32 

9418 

107,26  23 

9410 

105  43    3 

9403 

ia3  59  32 

9394 

11 

Sun 

W. 

85  15  a3 

9660 

m  53    6 

3653 

88  30  50 

9645 

00    8  44 

9638 

AldebaraD 

W. 

38  25  39 

9339 

40  10  41 

3333 

41  55  53 

9336 

43  41    15 

9319 

Regulus 

E. 

41  44  34 

9346 

39  59  41 

9339 

38  14  39 

9333 

36  29  27 

9:«6 

Mars 

E. 

49  48  17 

9333 

48    3    6 

3397 

46  17  46 

S393 

44  32  18 

9317 

Jupiter 

E. 

71  58  14 

9306 

70  12  23 

2999 

68  26  22 

9391 

66  40  10 

9985 

Spica 

E. 

95  19  10 

9357 

93  34  34 

9350 

91  40  47 

3343 

00    4  50 

9336 

12 

Sun 

W. 

98  20  39 

9609 

99  59  31 

9596 

101  38  32 

9589 

103  17  42 

9583 

Aldebaran 

W. 

52  30  35 

9985 

54  16  56 

9979 

56    3  27 

3973 

57  50    7 

9967 

Saturn 

W. 

28    6    4 

9369 

29  50  34 

9350 

31  :35  21 

9339 

33  20  24 

9399 

Mars 

E. 

35  43    9 

9394 

a3  57    0 

9990 

32  10  46 

9988 

30  24  29 

9986 

Jupiter 

E. 

57  46  43 

9959 

55  59  33 

9346 

54  12  14 

3940 

52  24  46 

9334 

Spica 

E. 

81  17  37 

9303 

79  31  42 

9997 

77  45  38 

9991 

75  59  26 

9985 

13 

Sun 

W. 

111  35  36 

9564 

113  15  34 

9549 

114  55  39 

9545 

116  35  50 

9540 

Aldebaran 

W. 

66  45  34 

9939 

68  33    4 

9934 

70  20  41 

9930 

72    8  24 

9996 

• 
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Pollux 
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E. 
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E. 
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W. 
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9517 
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W. 
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W. 
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9996 
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Pollux 
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E. 
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E. 

91  28  31 
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15 

AldebaraD 

W. 
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9900 
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W. 
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9935 
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2943 

Pollux 

W. 

59  33  57 

9304 

61  19  50 

9309 

63    5  46 

2309 

64  51  43 

9309 

Spica 

E. 

31  18  40 

9968 

29  31  54 

9979 

27  45  23 

9991 

25  59  10 

2305 

An  tare  •> 

E. 

77  12  50 

9966 

75  26    1 

9969 

73  39  16 

9979 

71  52  36 

9977 

16 

Saturn 

W. 

92  12  18 

9964 

93  59  10 

9970 

95  45  54 

2977 

97  32  28 

9983 

Pollux 

W. 

73  41    5 

9313 

75  26  46 

9317 

77  12  20 

9329 

78  57  47 

9398 

Regulus 

W. 

37  11    4 

9935 

:38  58  39 

9941 

40  46    6 

9247 

42  33  24 

2253 

Mars 

W. 

29  31  37 

9961 

31  18  34 

9964 

33    5  26 

9968 

34  52  13 

2279 

ADtares 

E. 

6:)    1  13 

9300 

61  15  26 

9317 

59  29  52 

9396 

57  44  31 

9336 

17 

Saturn 

W. 

106  22  35 

9394 

108    7  59 

9334 

109  53    9 

9344 

111  38    5 

2355 

Pollux 

VV, 

87  42  43 

9365 

89  27    8 

9374 

91  11  20 

9364 

92  55  18 

2394' 

Regulus 

W. 

51  27  25 

9991 

5:j  13  38 

9300 

54  59  38 

9300 

56  45  24 

9320 

• 

Mars 

W. 

43  44    2 

9307 

45  29  51 

9315 

47  15  28 

9324 

49    0  52 

2334 

Antares 

E. 

49    1  47 

9400 

47  18  12 

9416 

45  35    0 

9433 

43  52  12 

9452 

18 

Regulus 

W. 

65  30  25 

9375 

67  14  36 

9387 

68  58  30 

9400 

70  42    5 

9419 

Mars 

W. 

57  44    6 

9390 

59  27  55 

9409 

61   11  27 

9415 

62  54  41 

9498 

Jufiter 

W. 

35  59  59 

9349 

37  44  57 

935S 

39  29  37 

2367 

41  13  59 

9360 

Antares 

E. 

35  25  31 

9571 

33  45  56 

9601 

32    7    3 

9636 

30  28  57 

9675 

19 

Regulus 

W. 

79  15  19 

9461 

80  56  59 

9405 

82  38  19 

9510 

84  19  19 

2594 

Mars 

VV. 

71  26    2 

9497 

73    7  19 

9519 

74  48  15 

9527 

76  28  50 

2549 

Jupiter 

VV. 

49  51     3 

944A 

51  33  29 

9463 

53  15  34 

2477 

54  57  19 

9499 

Spica 

w. 

26    4  36 

9564 

27  44  20 

9569 

2J)  23  57 

9577 

31     3  v>4 

9565 

a  Aquilfe 

E. 

72  40  11 

9960 

71     9  33 

3005 

69  39  26 

3031 

68    9  52 

3059 

20 

Regulus 

W. 

92  J39    9 

9600 

94  18    4 

9615 

95  56  39 

9630 

97  34  53 

9646 

Mars 

VV. 

84  46  30 

9690 

86  24  58 

9635 

88    3    5 

9651 

'  89  40  51 

9667 

Jupiter 

VV. 

6:3  20  51 

9568 

65    0  30 

9583 

66  39  49 

2598 

68  18  47 

9613 

Spica 

VV. 

:39  17  24 

.    9639 

40  55  26 

9659 

42  33  10 

9665 

44  10  37 

2678 

! 

aAquilae 

E. 

60  50  56 

3917 

59  25    7 

3953 

58    0    1 

:)993 

56  35  41 

3333 

Foinalhaut 

E. 

93    0  14 

9939 

91  28  36 

9947 

89  57  17 

9969 

88  26  17 

2977 

31 

Regulus 

W. 

105  40  52 

9799 

107  17    3 

2737 

108  52  54 

2751 

no  28  26 

9766 

Jupiter 

W, 

76  28  24- 

9660 

78    5  18 

9704 

79  41  53 

9719 

81  18    8 

9734 

( 

Spica 

W. 

52  13  21 

9747 

53  48  59 

9760 

55  24  19 

9774 

56  59  21 

9783 

a  Aquil® 

E. 

49  46  41 

3579 

48  27  44 

3637 

47    9  50 

3700 

45  53    3 

3768 

72 
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XVIL 


GREENWICH  MEAN  TIME. 

LUKAR  DISTAlfOKa. 

O  g 

Nuno  and  Direction 
of  01U«et. 

Noon. 

P.L. 

of 
Biff. 

m^' 

P.L. 

of 

Diff. 

VPu 

P.L. 

of 

Dfff. 

IXb. 

P.L. 

of 

Biff. 

0             4            H 

0       /      // 

Oil* 

o  ^  '   ^w 

21 

Fomalhaut 

E. 

86  55  36 

S903 

85  25  15 

3011 

83  55  16 

3096 

82  25  38 

3046 

VSNUS 

E. 

97  48  19 

S974 

96  17  34 

9991 

94  47  10 

3006 

93  17    7 

909S 

82 

Jupiter 

W. 

82  54    3 

9748 

84  29  39 

9763 

86    4  56 

9777 

87  39  54 

9790 

Spica 

W. 

58  34    5 

9801 

60    8  31 

9815 

61  42  39 

9098 

63  16  30 

9849 

a  Aquil» 

E. 

44  37  28 

3841 

43  23    8 

3990 

42  10    9 

4006 

40  58  a5 

4100 

Fomalhaut 

E. 

75    3    5 

3140 

73  35  44 

3160 

72    8  47 

3181 

70  42  15 

3903 

Venus 

E. 

85  52    0 

3106 

84  23  58 

3199 

82  56  15 

3138 

81  28  51 

3153 

a  Pegasi 

E. 

89  39  38 

3046 

88  10  22 

3061 

86  41  25 

3076 

85  12  46 

3091 

Sun 

E. 

131  36  23 

3141 

130    9    3 

3156 

128  42    1 

3170 

127  15  16 

3185  ; 

1 

23 

Jupiter 

W. 

95  30  23 

9855 

97    3  39 

9868 

98  36  39 

9880 

100    9  24 

9891  ' 

Bpica 

W. 

71     1  32 

9905 

72  33  44 

9916 

74    5  42 

9998 

75  37  25 

9939 

Antares 

W. 

26  32  46 

3198 

27  58  57 

3180 

29  25  30 

3167 

30  52  19 

3157 

Fomalhaut 

E. 

63  36    4 

3315 

62  12  10 

3340 

60  48  45 

3365 

59  25  49 

3399 

Veztus 

E. 

74  16  21 

3996 

72  50  43 

3939 

71  25  20 

3959 

70    0  12 

3965 

a  Pegasi 

E. 

77  54  12 

3169 

76  27  26 

3184 

75    0  58 

3900 

73  34  49 

3917 

Sun 

E. 

120    5  48 

3954 

118  40  43 

3967 

117  15  53 

3980 

115  51  18 

3999 

24 

Spica 

W. 

83  12  36 

9991 

84  43    0 

3000 

86  13  13 

3008 

87  43  16 

3017 

Aiitares 

W. 

38    8  :» 

3134 

39  36    6 

3133 

41     3  35 

3133 

42  31     5 

3133 

Fomalhaut 

E. 

52  38  56 

3538 

51   19  14 

3579 

50    0    9 

3608 

48  41  43 

3646 

Venus 

E. 

62  58  10 

3393 

61  34  25 

3333 

60  10  52 

3344 

58  47  31 

3353 

a  Pegasi 

E. 

66  28  58 

3300 

65    4  47 

3316 

63  40  56 

3335 

62  17  25 

3359  ! 

Sun 

E. 

108  51  46 

3347 

107  28  29 

3358 

106    5  24 

3367 

104  42  30 

3376' 

* 

25 

Antares 

W. 

49  48  17 

3139 

51   15  39 

3141 

52  42  59 

3149 

54  10  18 

1 

8143  . 

Fomalhaut 

E. 

42  20  29 

3875 

41     6  44 

3933 

39  53  58 

3997 

38  42  15 

4Mi 

Venus 

E. 

51  53  17 

3393 

50  30  52 

3399 

49    8  34 

3405 

47  46  23 

3411 

a  Pegasi 

E. 

55  25  10 

3451 

54    3  51 

3479 

52  42  56 

3495 

51  22  26 

3519 

Sun 

E. 

97  50  22 

3414 

96  28  21 

3490 

95    6  27 

• 

3496 

93  44  40 

3431 

26 

Antares 

W. 

61  26  38 

3146 

62  53  52 

3145 

64  21     7 

3143 

65  48  24 

3143 

Venus 

E. 

40  56  51 

3430 

39  35    8 

3439 

38  13  28 

3434 

36  51  50 

3435 

a  Pegasi 

E. 

44  47    2 

3669 

43  29  34 

3607 

42  12  44 

3736 

40  56  35 

3777  ■ 

Sun 

E. 

86  56  56 

3448 

85  35  34 

3450 

84  14  14 

3459 

82  52  56 

3453 

27 

Antares 

W. 

73    5  11 

3133 

74  32  40 

3130 

76    0  13 

3197 

77  27  50 

3193 

a  Aquilae 

W. 

33  40  18 

5099 

34  36  56 

4874 

35  35  32 

4749 

36  35  56 

4093  ' 

Sun 

E. 

76    6  30 

3450 

74  45  10 

3448 

73  23  48 

3446 

72    2  23 

3449  ' 

28 

Antares 

W. 

84  47  13 

3099 

86  15  24 

3003 

87  43  42 

30S7 

89  12    8 

3080 

a  Aquiltt    ' 

W. 

42    0  46 

4177 

43    9  34 

4109 

44  19  27 

4046 

45  30  21 

3988 

Sun 

E. 

65  14  14 

3490 

63  52  20 

3415 

62  30  20 

3408 

61     8  13 

3401 

29 

Antares 

W. 

96  36  23 

3043 

98    5  42 

3035 

99  35  11 

3097 

101     4  50 

3019  1 

a  Aquilie 

W. 

51  38    5 

3759 

52  53  57 

3714 

54  10  29 

3677 

55  27  40 

3649  ■ 

Sun 

E. 

54  15  37 

3364 

52  52  39 

3355 

51  29  31 

3346 

50    6  13 

3338  ' 

30 

Antares 

W. 

108  35  48 

9973 

no    6  34 

9964 

111  37  32 

9954 

113    8  42 

9944 

aAquilae 

W. 

62    2  27 

3499 

63  23    0 

3465 

64  44    3 

3440 

66    5  34 

3415 

Sun 

E. 

43    7     1 

3988 

41  42  36 

3979 

40  18    0 

3969 

38  53  12 

VV^^^V 

xvm. 
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OBEENWICH  MEAN  TIME. 

LUKAB  DISTANCES. 

h 

P.L. 

P.L. 

P.L. 

P.L. 

HaoMABd  DlTMaon 
of  OlUeet. 

Midnight 

of 
Diff. 

XVk. 

of 

Diff. 

xvnib. 

of 
Diff. 

XXli^ 

of 
Diff. 

21 

Fomalhaut 

E. 

eS  S6^ 

9004 

79  2^2^' 

3088 

77  58  si 

3101 

76  30  i§ 

9191 

1    - 

VXKUS 

E. 

91  47  25 

3041 

90  18    3 

8068 

88  49    2 

3074 

87  20  21 

3091 

22 

Jupiter 

W. 

89  14  85 

9604 

90  48  58 

9618 

92  23    3 

9831 

93  56  51 

9648 

Spica 

W. 

64  50    3 

S85S 

66  23  20 

9868 

67  56  20 

9880 

69  29    4 

9808 

aAquiln 

E. 

39  48  33 

4901 

38  40    8 

4313 

37  33  27 

4436 

36  28  88 

4571 

Fomalhaut 

E. 

69  16    9 

3894 

67  50  28 

3946 

66  25  13 

9980 

65    025 

3389 

Vekus 

E. 

80    1  45 

3168 

78  84  58 

9183 

77    8  28 

8198 

75  42  16 

3819 

aPegasi 

E. 

83  44  26 

3106 

82  16  24 

3199 

80  48  41 

9138 

79J21  17 

9159 

SUH 

E. 

125  48  49 

3100 

124  22  39 

3914 

122  56  46 

3997 

121  31    9 

9941 

23 

JupiTsm 

W. 

101  41  54 

9909 

103  14  10 

9913 

104  46  12 

9894 

106  18    0 

9934 

Spica 

W. 

77    8  54 

9060 

78  40    9 

9061 

80  11  11 

0971 

81  42    0 

9081 

Aiitarea 

W. 

32  19  20 

3148 

33  46  31 

8143 

35  13  49 

3138 

86  41  12 

3136 

Fomalhaut 

E. 

58    3  23 

8419 

56  41  28 

3446 

55  20    4 

3476 

53  59  13 

8506 

Vbkus 

E. 

68  35  19 

39n 

67  10  41 

3980 

65  46  17 

9301 

64  22    7 

3313 

a  Pegari 

E. 

72    9    0 

3983 

70  43  30 

3950 

69  18  20 

3906 

67  53  29 

3988 

Sun 

E. 

114  26  57 

3304 

113    2  50 

3316 

111  38  56 

3396 

110  15  15 

3337 

24 

Spica 

W. 

89  13    8 

308S 

90  42  50 

3099 

92  12  23 

3039 

93  41  47 

3045 

Antarea 

w. 

43  58  34 

3134 

45  26    2 

3136 

46  53  29 

8137 

48  20  54 

3138 

Fomalhaut 

E. 

47  23  58 

46    6  56 

3797 

44  50  36 

8779 

43  35    8 

3899 

Venus 

E. 

57  24  21 

3368 

56    1  21 

3371 

54  38  31 

3979 

53  15  50 

3386 

a  Pegasi 

E. 

60  54  14 

3371 

59  31  25 

3301 

58    8  58 

9410 

56  46  53 

3430 

Sun 

E. 

103  19  46 

3384 

101  57  11 

3383 

100  34  46 

9400 

99  12  30 

3406 

25 

Antares 

W. 

55  37  36 

3143 

57    4  53 

3144 

58  32    9 

3145 

59  59  24 

3146 

Fomalhaut 

E. 

37  31  39 

4141 

36  22  17 

4994 

35  14  14 

4318 

34    7  88 

4499 

Venus 

E. 

46  24  19 

3415 

45    2  20 

3490 

43  40  26 

3494 

42  18  37 

3497 

aPegasi 

E. 

50    2  23 

3546 

48  42  48 

3671 

47  23  42 

9608 

46    5    6 

3688 

Sun 

E. 

92  22  58 

3435 

91    1  21 

3439 

89  39  49 

9449 

88  18  21 

3446 

|26 

Antarea 

W. 

67  15  42 

3149 

68  43    1 

3140 

70  10  22 

9138 

71  37  45 

3136 

1 

Venus 

E. 

35  30  13 

3436 

34    8  37 

3436 

32  47    1 

3436 

31  25  25 

3434 

1 

a  Pegasi 

E. 

39  41    9 

3893 

38  26  31 

3874 

37  12  45 

3999 

35  59  55 

3009 

Sun 

E. 

81  31  39 

3453 

80  10  22 

3453 

78  49    5 

3463 

77  27  48 

3459 

\V 

Antarea 

W. 

78  55  32 

3119 

80  23  19 

3114 

81  51  11 

3110 

83  19    9 

3105 

1 

a  Aquiltt 

W. 

3738    1 

4616 

38  41  39 

4419 

39  46  43 

4331 

40  53    7 

4950 

Sun 

£. 

70  40  54 

3438 

69  19  21 

3435 

67  57  44 

3431 

6636    2 

3495' 

28 

Antarea 

W. 

90  40  42 

3073 

92    9  24 

3066 

93  38  15 

3060 

95    7  14 

3069 

a  AquilsB 

W. 

46  42  12 

3094 

47  54  57 

3884 

49    8  33 

3838 

50  22  56 

3793< 

Sun 

E. 

59  45  58 

3394 

58  23  35 

3387 

57     1     4 

3380 

55  38  25 

3379 

29 

Antares 

W. 

102  34  39 

9010 

104    4  39 

3001 

105  34  51 

9999 

107    5  14 

9983 

1 

aAquite 

W. 

56  45  29 

3610 

58    3  53 

3677 

59  22  52 

3547 

60  42  24 

3619 

Sun 

E. 

48  42  45 

3388 

47  19    6 

3819 

45  55  16 

3308 

44  31  14 

3980 

90 

Antarea 

W. 

114  40    3 

9935 

116  11  37 

9096 

117  43  23 

9917 

119  15  20 

9909 

[ 

a  Aquiln 

W. 

67  27  33 

3399 

68  49  59 

3370 

70  12  50 

3348 

71  36    6 

3397 

1 

1 

Sun 

E, 

37  28  12 

8948 

36    3    0 

3938 

34  37  36 

9890 

33  12    1 

3990 

74 
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AT  GREENWICH  APPARENT  NOON. 


■ 

• 

M 

1 

g 

^ 

^ 

« 

• 

5 

a 

^ 

«M 

O 

o 

>% 

>t 

flB 

«s 

P 

1 

Sat. 

SUN. 

2 

Mon. 

3 

Tues. 

4 

Wed. 

5 

Thur. 

6 

Frid, 

7 

Sat. 

8 

SUN. 

9 

Mon. 

10 

Tues. 

11 

Wed. 

12 

Thur. 

13 

Frid. 

14 

Sat. 

15 

SUN. 

16 

Mon. 

17 

Tues. 

18 

Wed. 

19 

Thur. 

20 

Frid. 

21 

Sat. 

22 

SUN. 

23 

Mon. 

24 

Tues. 

25 

Wed. 

26 

Thur. 

27 

Frid. 

28 

Sat. 

29 

SUN 

30 

Mon. 

31 

Tues. 

32 

THE  SUN'S 


Apparent 
Right  Asoensloii. 

Diff.  for 
1  Hour. 

It      m       8 

2  34  18.12 
2  38    7.56 
2  41  57.55 

9.548 
9.571 
9.594 

2  45  48.09 
2  49  39.19 
2  53  30.85 

9.617 
9.640 
9.664 

2  57  23.06 

3  1  15.83 
3    5    9.16 

9.688 
9.711 
9.734 

3    9     3.04 
3  12  57.48 
3  16  52.48 

9.757 
9.780 
9.803 

3  20  48.04 
3  24  44.15 
3  28  40.82 

9.826 
9.850 
9.873 

3  32  38.06 
3  36  35.85 
3  40  34.20 

9.897 
9.920 
9.943 

3  44  33.11 
3  48  32.58 
3  52  32.60 

9.966 
10.01-2 

3  56  33.16 

4  0  34.27 
4    4  35.92 

10.035 
10.056 
10.080 

4     8  38.09 
4  12  40.78 
4  16  43.98 

10.102 
10.123 
10.144 

4  20  47.68 
4  24  51.84 
4  28  56.46 
4  33     1.53 

10.164 
10.183 
10.202 
10.220 

4  37    7.03 

10.237 

Apparent 
Declination. 


/' 


N.  15    8    9.6 
15  26    8.3 

15  43  51.8 

16  1  19.7 
16  18  31.6 
16  35  27.3 

16  52     6.5 

17  8  28.8 
17  24  34.0 

17  40  21.7 

17  55  51.7 

18  11     3.7 

18  25  57.1 
18  40  31.9 

18  54  47.8 

19  8  44.6 
19  22  21.9 
19  35  39.6 

19  48  37.3 

20  1  14.8 
20  13  31.7 

20  25  28.0 
20  37     3.5 

20  48  17.8 

20  59  10.7 

21  9  41.9 
21  19  51.3 

21  29  38.7 

21  39    3.9 

21  48     6.6 

21  56  46.6 

N.22     5    3.7 


Diif  for 
1  Hoar. 


+45.26 
44.63 
43.99 

+43.33 
42.66 
41.98 

+41.28 
40.57 
39.85 

+39.12 
38.37 
37.61 

+36.83 
36.05 
35.25 

+34.45 
33.63 
32.81 

+31.97 
31.13 
30.27 

+29.41 
28.54 
27.65 

+26.75 
25.84 
24.93 

+24.01 
23.08 
22.14 
21.19 

+20.23 


Semi- 
diamet<fr. 


// 


5  54.18 
5  ^3.94 
5  53.71 

5  53.48 
5  53.25 
5  53.03 

5  52.81 
5  52.60 
5  52.39 

5  52.18 
5  51.98 
5  51.78 

5  51.58 
5  51.39 
5  51.19 

5  51.00 
5  50.81 
5  50.62 

5  50.43 
5  50.25 
5  50.07 

5  49.89 
5  49.71 
5  49.54 

5  49.37 
5  49.21 
5  49.05 

5  48.89 
5  48.74 
5  48.59 
5  48.44 


15  48.30 


Sidereal 
Time  of 
Semi- 
diameter 
Paesinf; 
Meridian. 


66.07 
66.15 
66.23 

66.31 
66.39 
66.47 

66.55 
66.64 
66.72 

66.80 
66.88 
66.97 

67.05 
67.13 
67.21 

67.30 
67.38 
67.46 

67.54 
67  61 
67.69 

67.76 
67.84 
67.91 

67.99 
68.05 
68.12 

68.18 
68.24 
68.30 
68.36 

68.42 


E«|  nation  of 

Time, 

to  be 
Subtracted 

ftx>m 
Apparent 

Time. 


m       s 

3  2.45 

3  9.55 

3  16.10 

3  22.09 

3  27.53 

3  32.41 

3  36.74 

3  40.51 

3  43.73 

3  46.39 

3  48.50 

3  50.06 

3  51.06 

3  51.49 

3  51.37 

3  50.69 

3  49.46 

3  47.67 

3  45.32 

3  42.42 

3  38.97 

3  34.97 

3  30.43 

3  25.35 

3  19.75 

3  13.63 

3  7.01 

2  59.89 

2  52.30 

2  44.25 

2  35.76 

2  26.84 


Dlff.  for 
1  Hour. 


8 

0.307 
0.284 
0.261 

0.238 
0.215 
0.191 

0.168 
0.J45 
0.122 

0.099 
0.076 
0.053 

0.0.30 
0.006 
0.017 

0.041 
0.064 
0.087 

0.110 
0.133 
0.156 

0.178 
0.201 
0.223 

0.245 
0.266 
0.287 

0.307 
0.326 
0.345 
0.363 

0.380 


NoTC-^The  mean  time  of  aemldiametcr  ^passing  may  be  foond  by  subtracting  Oa.lS  from  the  sidereal  time. 

The  sign  -{■  profixed  to  the  hourly  change  of  declination  indicates  that  north  dedinMiona  are  increasing. 
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AT  GBBENWIOH  MBAH  NOOH. 

THE  SUN'S 

• 

1 

1 

O 
1 

• 

1 

« 
e 

Bqofttionof 

Time, 

to  be 

Added  to 

Mean  Time. 

Difll  for 
1  Honr. 

Sidereal 

Time, 

or 

Right  AaoeDslon 

of 

Mean  San. 

Apperent 
Bight  Aaoeneton. 

DUE  for 
iHonr. 

Apparent 
Deelinatlon. 

Dift  for 
IHour. 

Sat. 

1 

h     m       B 

2  34  18.60 

9.549 

N.  15    8  1L9 

+45!96 

m       8 

3    2.48 

0.307 

h      m       8 

2  37  21.08 

SUN. 

2 

2  38    8.06 

9.578 

15  26  10.6 

44.63 

3    9.57 

0.984 

2  41  17.63 

Mod. 

3 

2  41  58.07 

9.595 

15  43  54.1 

43.99 

3  16.11 

0.961 

2  45  14.18 

Tue«. 

4 

2  45  48.63 

9.618 

16     1  22.1 

•f43.33 

3  22.10 

0.938 

2  49  10.73 

Wed. 

5 

2  49  39.75 

9.641 

16  18  34.1 

49.66 

3  27.54 

0.915 

2  53    7.29 

Thur. 

6 

2  53  31.43 

9.665 

16  35  29.8 

41.98 

3  32.42 

0.191 

2  57    3.84 

Prid. 

7 

2  57  23.65 

9.688 

16  52    9.0 

•f41.98 

3  36.75 

0.168 

3     1     0.40 

8at. 

8 

3     1  16.43 

9.711 

17    8  31.3 

40.57 

3  40.52 

0.145 

3    4  56.95 

SUN. 

9 

3    5    9.77 

9.734 

17  24  36.5 

39.85 

3  43.74 

0.199 

3    8  53.51 

Mon. 

10 

3    9    3.66 

9.757 

17  40  24.2 

+39.19 

3  46.40 

0.099 

3  12  50.06 

Tues. 

11 

3  12  58.11 

9.780 

17  55  54.2 

38.37 

3  48.51 

0.076 

3  16  46.62 

Wed. 

12 

3  16  58.11 

9.803 

18  11     6.1 

37.61 

3  50.06 

0.053 

3  20  43.17 

Thur. 

13 

3  20  48.67 

9.896 

18  25  59.5 

+36.83 

3  51.06 

0.030 

3  24  39.73 

Frid. 

14 

3  24  44.79 

9.850 

18  40  34.2 

36.05 

3  51.49 

0.006 

3  28  36.28 

Sat 

15 

3  28  41.46 

9.873 

18  54  50.1 

35.95 

3  51.37 

0.017 

3  32  32.84 

SUN 

16 

3  32  38.70 

9.897 

19    8  46.8 

+34.45 

3  50.69 

0.041 

3  36  29.39 

Mon. 

17 

3  36  36.49 

9.990 

19  22  24.1 

33.63 

3  49.46 

0.064 

3  40  25.95 

Tues. 

18 

3  40  34.83 

9.943 

19  35  41.7 

39.81 

3  47.67 

0.087 

3  44  22.50 

Wed. 

19 

3  44  33.74 

9.966 

19  48  39.3 

+3J.97 

3  45.32 

0.110 

3  48  19.06 

Thur. 

20 

3  48  33.20 

9.989 

20     1   16.7 

31.13 

3  42.41 

0.133 

3  52  15.61 

Frid. 

21 

3  52  33.21 

10.019 

20  13  33.6 

30.97 

3  38.96 

0.156 

3  56  12.17 

Sat. 

22 

3  56  33.76 

10.0.34 

20  25  29.8 

+99.41 

3  34.96 

0.178 

4    0    8.72 

SUN 

23 

4    0  34.86 

10.057 

20  37    5.2 

98.54 

3  30.42 

0.901 

4    4    5.28 

Mon. 

24 

4    4  36.50 

10.079 

20  48  19.4 

97.65 

3  25.34 

0.993 

4    8     1.84 

Tues. 

25 

4    8  38.66 

10.101 

20  59  12.2 

+96.75 

3  19.74 

0.945 

4  11  58.40 

Wed. 

26 

4  12  41.33 

10.199 

21     9  43.3 

95.84 

3  13.62 

0.966 

4  15  54.95 

Thur. 

27 

4  16  44.51 

10.143 

21  19  52.6 

94.93 

3    7.00 

0.987 

4  19  51.51 

Frid. 

28 

4  20  48.19 

10.163 

21  29  39.9 

+94.01 

2  59.88 

0.307 

4  23  48.06 

Sat. 

29 

4  24  52.33 

10.189 

21  39    5.0 

93.08 

2  52.29 

0.396 

4  27  44.62 

SUN. 

30 

4  28  56.93 

10.901 

21  48    7.6 

99.14 

2  44.24 

0.345 

4  31  41.17 

Mon. 

31 

4  33     1.98 

10.919 

21  56  47.5 

91.19 

2  35.75 

0.363 

4  35  37.73 

Tues. 

32 

4  37    7.46 

10.936 

N.22    5    4.5 

+90.93 

2  26.83 

0.380 

4  39  34.29 

KOTB.— Th 
Th 
•re 

e  eemidUuneter  for  mean  noon 
o  sign  +  prefixed  to  the  honrlj 
tinereasing. 

may  be  aaanmed  the  aame  as  t 
r  obango  of  declination  indicate 

hat  for  apparent 
M  that  north  dec 

noon. 
Unatimis 

Di£  for  1  Honr, 
+  9«.a')65. 
(Table  111.) 
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AT  QBSSNWIOH  MEAN  NOON. 


• 

1 

1 

1 

1 
1 

1 

121 

2 

122 

3 

123 

4 

124 

5 

125 

6 

126 

7 

127 

8 

128 

9 

129 

10 

130 

11 

131 

12 

132 

13 

133 

14 

134 

15 

135 

16 

136 

17 

137 

18 

138 

19 

139 

20 

140 

21 

141 

22 

142 

23 

143 

24 

144 

25 

145 

26 

146 

27 

147 

28 

148 

29 

149 

30 

150 

31 

151 

32 

152 

THE  8UN*S 


TBUB  LONOrrUDB. 


0  1// 

41     0  41.5 

41  58  52.4 

42  57     1.6 

43  55    9.2 

44  53  15.1 

45  51  19.3 

46  49  21.7 

47  47  22.3 

48  45  21.0 

49  43  17.9 

50  41  12.9 

51  39    6.1 

52  36  57.6 

53  34  47.3 

54  32  35.4 

55  30  21.9 

56  28    6.9 

57  25  50.5 

58  23  32.7 

59  21  13.6 

60  18  53.4 

61  16  32.1 

62  14     9.7 

63  11  46.2 

64  9  21.8 

65  6  56.6 

66  4  30.6 

67  2    3.7 

67  59  35.9 

68  57    7.3 

69  54  37.7 

70  62    7.2 


V 


f 


0  31.1 

58  41.9 
56  51.0 

54  58.4 

53  4.2 
51     8.3 

49  10.6 
47  11.1 
45    9.7 

43  6.4 
41  1.3 
38  54.4 

36  45.7 
34  35.3 
32  23.3 

30  9.6 
27  54.5 
25  38.0 

23  20.0 
21  0.7 
18  40.4 

16  19.0 
13  56.4 
11  32.8 

9  8.3 
6  43.0 
4  16.8 

1  49.8 

59  21.8 
56  53.0 

54  23.3 

51  52.6 


DUr.  for 
1  Hour. 


45.49 
45.4S 
45.35 

45.28 
45.21 
45.14 

45.06 
44.98 
44.90 

44.83 
44.75 
44.C8 

44.61 
44.54 
44.47 

44.40 
44.34 
44.28 

44.2:) 

44.18 
44.13 

44.09 
44.05 
44.01 

43.97 
43.93 
43.89 

43.86 
43.82 
43.79 
43.75 


143.71 


LATITUDS. 


tt 


-  0.62 
0.72 
0.81 

-0.87 
0.90 
0.89 

-  0.85 
0.79 
0.71 

-  0.60 
0.47 
0.33 

-  0.19 

-  0.05 
-I-  0.07. 

-I-  0.17 
0.25 
0.30 

-I-  0.31 
0.30 
0.26 

-I-  0.20 

-I-  0.11 

0.00 

-  0.12 
0.25 
0.38 

-  0.50 
0.61 
0.70 
0.76 

-  0.79 


of  the 

Badlns  Veotor 

of  the 

E«rth. 


0.0035468 
0.0036546 
0.0037608 

0.0038652 
0.0039678 
0.0040687 

0.0041678 
0.0042652 
0.0043611 

0.0044555 
0.0045485 
0.0046402 

0.0047307 
0.0048200 
0.0049083 

0.0049957 
0.0050822 
0.0051679 

0.0052526 
0.0053363 
0.0054190 

0.0055007 
0.0055811 
0.0056601 

0.0057377 
0.0058137 
0.0058879 

0.0059602 
0.0060304 
0.0060984 
0.0061641 

0.0062275 


Bifll  for 
1  Hoar. 


+  45.3 
44.6 
43.9 

+  43.2 
42.5 
41.7 

+  41.0 
40.3 
39.7 

+  39.1 
38.6 
38.0 

+  37.5 
37.0 
36.6 

+  36.2 
35.8 
35.5 

+  35.1 
34.7 
34.3 

+  33.8 
33.2 
32.6 

+  32.0 
31.3 
.30.5 

+  29.7 
28.8 
27.9 
26.9 

+  25.9 


^(yxB^^The  nnmbers  in  eolnimi  A  oorrMpond  to  the  true  equinox  of  the  date;  in  column  k%  to 
the  Mean  equinox  of  Jaanary  (H.O. 


Mean  Time 

of 

SidereiU  Noea. 


n      m      « 

21  19  8.80 
21  15  12.89 
21  11  16.99 

21  7  21.08 
21  3  25.17 
20  59  29.26 

20  55  83.35 
20  51  37.44 
20  47  41.58 

20  43  45.62 
20  39  49.71 
20  35  53.80 

20  31  57.89 
20  28  1.98 
20  24  6.08 

20  20  10.17 
20  16  14.26 
20  12  18.35 

20  8  22.44 
20  4  26.53 
20  0  30.62 

19  56  34.71 
19  52  38.80 
19  48  42.89 

19  44  46.98 
19  40  51.07 
19  36  55.16 

19  32  59.25 
19  29  3.34 
19  25  7.43 
19  21  11.52 

19  17  15.60 


Dim  for  1  Hour, 

—  9-.8896. 
(TahlelL) 
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GREENWICH  MEAN  TIME. 

d 

^ 

THE  MOON'S 

g 

1 

1 

8EHTDTAMBTXB. 

HOBIZONTAT. 

PASALLAX. 

UPPBB  TBANSIT. 

AGB. 

Noon. 

ladnight. 

Noon. 

DUr.  for 
IHonr. 

Ifldnight. 

IMff.  for 
IHoor. 

Meridi%n  of 
Oreenwiob. 

Dili:  for 
1  Hoar. 

Noon. 

1 

15  11.1 

15  15.8 

55  37.0 

+l!39 

55  54!2 

n 

+1.46 

b      m 

22  42.1 

m 
1.94 

26.9 

2 

15  20.7 

15  25.6 

56  12.1 

1.51 

56  30.3 

1.52 

23  29.6 

2.03 

27,9 

3 

15  30.6 

15  35.5 

56  48.5 

1.51 

57    6.4 

1.47 

6 

28.9 

4 

15  40.2 

15  44.7 

57  23.8 

-1-1.42 

57  40.4 

+1.34 

0  19.6 

2.14 

0.4 

5 

15  49.0 

15  52.9 

57  56.0 

1.25 

58  10.3 

1.14 

1  12.2 

2.25 

1.4 

6 

15  56.4 

15  59.6 

58  23.3 

1.03 

58  34.9 

0.91 

2    7.2 

2.34 

2.4 

7 

16    2.3 

16    4.7 

58  45.1 

+0.78 

58  53.7 

+0.66 

3    3.9 

2.39 

3.4 

8 

16    ^.% 

16    8.2 

59    0.9 

0.54 

59    6.7 

0.43 

4     1.4 

2.39 

4.4 

9 

16    9.4 

16  10.3 

59  11.2 

0.32 

59  14.3 

+0.21 

4  58.5 

2.36 

5.4 

10 

16  10.8 

16  11.0 

59  16.2 

+0.10 

59  16.8 

0.00 

5  54.4 

2.29 

6.4 

11 

16  10.8 

16  10.3 

59  16.3 

-0.10 

59  14.5 

-0.20 

6  48.7 

2.23 

7.4 

12 

16    9.5 

16    8.4 

59  11.5 

0.30 

59    7.2 

0.41 

7  41.4* 

2.17 

8.4 

13 

16    6.8 

16    4.9 

59     1.6 

-0.53 

58  54.6 

-0.64 

8  32.9 

2.13 

9.4 

14 

16    2.7 

16    0.0 

58  46.3 

0.75 

58  36.5 

0.88 

9  23.8 

2.11 

10.4 

15 

15  56.9 

15  53.5 

58  25.3 

0.d9 

58  12.7 

1.10 

10  14.5 

• 

2.12 

11.4 

16 

15  49.7 

15  45.6 

57  58.7 

-1.21 

57  43.6 

-1.30 

11     5.5 

2.14 

12.4 

17 

15  41.2 

15  36.6 

57  27.5 

1.38 

57  10.5 

1.44 

11  57.0 

2.15 

13.4 

18 

15  31.8 

15  26.9 

56  52.9 

1.48 

56  34.9 

1.50 

12  48.6 

2.15 

14.4 

19 

15  22.0 

15  17.2 

56  16.9 

-1.49 

55  59.2 

-1.46 

13  40.1 

2.13 

15.4 

20 

15  12.5 

15    8.0 

55  42.0 

1.40 

55  25.6 

1.32 

14  30.9 

2.09 

16.4 

21 

15    3.9 

15    0.1 

55  10.3 

1.21 

54  56.5 

1.08 

15  20.4 

2.03 

17.4 

22 

14  56.8 

14  53.9 

54  44.3 

-0.94 

54  33.9 

-0.78 

16    8.3 

1.96 

18.4 

23 

14  51.7 

14  50.1 

54  25.7 

0.59 

54  19.7 

-0.40 

16  54.5 

1.89 

19.4 

24 

14  49.1 

14  48.8 

54  16.1 

-0.20 

54  14.9 

+0.01 

17  39.2 

1.84 

20.4 

25 

14  49.2 

14  50.2 

54  16.3 

+0.82 

54  20.3 

+0.44 

18  22.9 

1.80 

21.4 

26 

14  52.0 

14  54.5 

54  26.9 

0.65 

54  36.0 

0.86 

19    6.2 

1.^0 

22.4 

27 

14  57.7 

15     1.4 

54  47.5* 

1.06 

55     1.3 

1.24 

19  49.7 

1.83 

23.4 

28 

15    5.8 

15  10.6 

55  17.3 

+1.41 

55  35.2 

+1.56 

20  34.2 

1.89 

24.4 

29 

15  16.0 

15  21.7 

55  54.8 

1.69 

56  15.7 

1.78 

21  20.5 

1.98 

25.4 

30 

15  27.6 

15  33.7 

56  37.6 

1.85 

57    0.0 

1.88 

22    9.3 

2.10 

2&4 

31 

15  39.9 

15  46.0 

57  22.6 

1.88 

57  45.0 

1.83 

23     1.2 

2.23 

27.4 

32 

15  51.9 

15  57.4 

58    6.6 

+1.75 

58  27.0 

+1.63 

23  56.0 

2.35 

28.4 

■ 

78 


MAY,    1886. 


GBBBNWIOH  MBAK  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Kight  Ascension. 

Dift.for 
1  Minute. 

Deolinallon. 

Difllfor 
IHinute. 

Hour. 

Kight  Ascension. 

Diitfor 
iMinuU. 

DecUnation. 

Diltfor 
IMInute. 

SA' 

rURD. 

\.Y  1. 

MONDAY  8. 

h    m      8 

s 

O          1         It 

II 

h     m      8 

8 

O          t         U 

n 

0 

0  37  29.85 

IJKQl 

N.  1  44  33.0 

9409 

0 

2  15  52.71 

9.1994 

N.  9  28  49.6 

04175 

1 

0  39  28.90 

.    IJKSa 

1  54  29.4 

9.941 

1 

2  18    0.59 

9.1339 

9  37  52.9 

0.035 

2 

0  41  28.09 

1.9876 

2    4  25.9 

9.949 

2 

2  20    8.70 

9.1371 

9  46  5a8 

8^93 

3 

0  43  27.41 

1.9808 

2  14  22.4 

9.941 

3 

2  22  17.04 

3.1409 

9  55  52.1 

6.961 

4 

0  45  26.86 

1.9990 

2  24  18.8 

9JM0 

4 

2  24  25.61 

9.1448 

10    4  47.9 

8.906 

5 

0  47  26.45 

1.9944 

2  34  15.2 

9.939 

5 

2  26  34.42 
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14.34 
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57.17 
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GBBBNWIOH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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FRIDAY  21. 
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29.25 
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48.23 
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9.1486 
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24.46 
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J 
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1 
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6.45 
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9.1986 
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17.3 
15.2 

7.9 
13  •55!4 
11  37.7 
14.8 
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SATURDAY  22. 


19  37 
19  39 
19  41 
19  43 
19  45 
19  47 
19  50 
19  52 
19  54 
19  56 

19  58 

20  0 


20 
20 
20 
20 
20 
20 


2 
4 

6 

8 

10 

12 


20  14 
20  16 
20  18 
20  21 
20  23 
20  25 
20  27 


25.38 

9.1058 
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31.61 
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37.68 
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9.0073 

49.36 

9.0046 

54.95 

9.0919 

0.38 

9.0809 

5.65 

9.0865 

10.76 

9.0838 

15.71 

9.0619 

20.50 
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25.13 

9.0758 

29.60 

9.0739 

33.91 

9.0705 

38.06 

9.0678 

42.05 

94)051 

45.87 

9.0094 

49.53 
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0 

55 

51 

47 

42 

38 

33 

29 

24 

19 

15 

10 

5 

0 


9.7 

8.7 

3.1 

53.0 

38.3 

19.1 

55.4 

27,2 

54.6 

17.6 

36.2 

50.5 

0.5 

6.2 

7.7 

4.9 


u 

1.183 
1.973 
1.364 
1.455 
IJM& 
1.635 
1.794 
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4.055 
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4.357 
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17 
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11 
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52 
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31.6 
12.2 
48.8 
21.3 
49.8 
14.3 
34.9 
51.6 
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13.3 
18.4 
19.7 
17.2 
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1.1 
47.5 
30.3 
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44.9 
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21  23 
21  25 
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18.45 

1.9709 
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51.88 
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30  14.1 
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5.499 
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6.406 
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6.840 
6.896 
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7.059 
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7.166 
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7.971 
7.393 
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7.493 
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7.594 
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7.669 
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GBEENWIOH  MBAN  TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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56.51 
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1.9973 
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WEDNESDAY  26. 
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1.9305 
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9.899 

9.840 

0.851 

9.809 

9.871 


0.679 
9.888 
9.806 
9J03 
9J0e 
9.914 
94)19 
9.994 


94)S9 
9.934 
9J96 
9.937 
9J37 
94)37 
94)36 
9J34 
9.039 
9J99 
9.095 
94)91 
94)15 
9.900 
9.900 
9.880 


xn. 
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GBBBNWIOH  MEAN  TDiB. 


THE  MOOlTff  BIGHT  ASCENSION  AND  DECLINATION. 


BIcht 


Dlfllfor 
1  Minute. 


DfioHimtiliflin 


Diftfor 
IMinnte. 


Hour. 


BlghtAaofintrion, 


DUtfiir 
llCfamto. 


Poollnitlffln 


DiAlbr 
IMiimte. 


SATUEDAY  29. 


m 


0 

1    8 

I 

1  10 

2 

1  12 

3 

1  14 

4 

1  16 

5 

1  18 

6 

1  20 

7 

1  22 

8 

1  24 

9 

1  26 

10 

1  28 

11 

1  30 

12 

1  32 

13 

1  34 

14 

1  36 

15 

1  38 

16 

1  40 

17 

1  42 

18 

1  44 

19 

1  46 

20 

1  49 

21 

1  51 

22 

1  53 

23 

1  55 

■ 

8 

15.57 

8.0049 

15.91 

S.0079 

16.44 

9U>103 

17.15 

9U)134 

18.05 

9.0166 

19.14 

9.0198 

20.43 

9.0931 

21.91 

9.0964 

23.59 

9.0998 

25.48 

9.0339 

27.57 

9.0366 

29.87 

9.0401 

32.38 

94)436 

35.10 

9U)479 

38.04 

9.0508 

41iK) 

94)645 

44.58 

9.0589 

48.18 

94)618 

52.00 

9.0666 

56.05 

94)605 

0.34 

94)734 

4.86 

94)773 

9.62 

9.0813 

14.6^ 

9.0669 

o 

N.  4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 

N.  7 


7 
17 
27 
37 
47 


it 


38.0 
31.5 
24.5 
16.9 
8.7 
56  59.8 
6  50  J2 
16  39.9 
26  28.8 
36  16.8 
3.9 
50.1 
35.3 
19.5 
2.5 
44.4 
25.1 
4.5 
42.6 
19.3 
54.7 
32  28.6 
42  1.0 
51  31.8 


46 
55 

5 
15 
25 
34 
44 
54 

3 
13 
22 


SXJlirDAT  30. 


It 

0.806 
9387 
9.878 
V.888 
0.857 
0.846 
9.834 
9.899 
9.808 
9.703 
9.778 
9.769 
9.745 
0.797 
9.708 
94)88 
0.667 
94M6 
94B4 
9.601 
0.577 
0.559 
9.597 
9.500 


0 

1  57  19.85 

94)899 

N.  8     1      1.0 

9.479 

1 

1  59  25.33 

9.0933 

8  10  28.5 

9.444 

2 

2    1  31.05 

9.0074 

8  19  54.3 

9.414 

8 

2    3  37.02 

9.1016 

8  29  18.2 

9.383 

4 

2    5  43.24 

9.1058 

8  38  40.3 

9.359 

5 

2    7  49.71 

9.1100 

8  48    0.5 

9.390 

6 

2    9  56.44 

9.1149 

8  57  18.7 

94»7 

7 

2  12    3.42 

9.1 1» 

9    6  34.9 

9.969 

8 

2  14  10.66 

9.1999 

9  15  49.0 

0.917 

9 

2  16  18.17 

9.1973 

9  25    1.0 

9.189 

10 

2  18  25.94 

9.1317 

9  34  10.8 

9.144 

11 

2  20  33.97 

9.1361 

9  43  18.3 

0.106 

12 

2  22  42.27 

9.1406 

9  52  23.5 

94)67 

13 

2  24  50.84 

9.1451 

10    1  26.3 

0.097 

14 

2  26  59.68 

9.1486 

10  10  26.7 

8.986 

15 

2  29    8.78 

9.1540 

10  19  24.6 

8.943 

16 

2  31  18.16 

9.1586 

10  28  19.9 

8.000 

17 

2  33  27.81 

9.1639 

10  37  12.6 

6.856 

18 

2  35  37.74 

9.1678 

10  46    2.6 

8.810 

19 

2  37  47.95 

9.1795 

10  54  49.8 

8.763 

20 

2  39  58.44 

9.1771 

11    3  34J2 

6.717 

21 

2  42    9.20 

9.1818 

11  12  15.8 

8J68 

22 

2  44  20.25 

9.1865 

11  20  54.4 

84)18 

23 

2  46  31.58 

9.1919 

11  29  30.0 

8.568 

21 

248  43.20 

9.1960 

N.11  38    2.6 

8.517 

MONDAY  31. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


m 

48 
50 
53 
55 
57 
59 
1 
4 
6 
8 
10 
13 
15 
17 
19 
22 
24 
26 
3  29 
3  31 
33 
35 
38 
40 


3 
3 
3 
3 


• 

8 

43.20 

9.1960 

N.l 

55.10 

943008 

7.29 

9.9056 

19.77 

9.9104 

32.54 

9.9199 

45.60 

9J2900 

58.94 

9.9948 

12.58 

9.9997 

26.51 

9.9347 

40.74 

9.9396 

55i^ 

94M44 

10.07 

9.9493 

25.17 

9J954a 

40.57 

9.9509 

56.27 

9.9641 

12.26 

941600 

28.55 

9.9730 

45.13 

9.9788 

2.00 

9.9837 

19.17 

9.9886 

V^^\ 

941995 

54.39 

9.9984 

12.44 

9J033 

30.79 

9.3089 

N.l 

11  38  2.6 
11  46  32.1 

11  54  58.3 

12  3  21.2 
12  11  40.8 
12  19  57.1 
12  28  9.9 
12  36  19.2 
12  44  24.9 

12  52  26.9 

13  0  25.2 
13  8  19.8 
13  16  10.5 
13  23  57.3 
13  31  40.1 
13  39  18.9 
13  46  53.6 

13  54  24.0 

14  1  50.2 
14  9  12.1 
14  16  29.7 
14  23  42.8 
14  30  51.4 
14  37  55.4 


It 

8.517 
8.464 
8.400 
8.364 
8Ji90 
8.949 
8.184 
8.195 
8.064 
84)03 
.941 
.877 
.819 
.747 
.680 
.619 
.549 
.479 
.401 


.956 
.181 
.106 
4)97 


TUESDAY,  JUNE  1. 

0  I     3  42  49.43  |    94)i8i  |N.14  44  54.7  |     6.040 


PHASES  OF  THE  MOON. 


d  h  m 

•  New  Mood    .    .  May      3  15  42.5 

}>  First  Quarter     ...    10  14  20.6 

O  Full  Moon      ....    17  13  47.1 

(C  Last  Quarter.    ...    25  11  36.1 


d        h 

(C  Perigee.    •    •    •  May    10    12.5 
<C  Apogee 24    11.3 
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MAT,    1886. 


OREENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

Is 

Kame  and  Diroction 

NOOD. 

P.L. 

of 

lUh. 

P.L. 

of 

VIk. 

P.L. 

of 

U^ 

of 

of  Object. 

Dur. 

Diff. 

Diff. 

Diir. 

O           /         // 

O           t        II 

O          t        II 

o        t      n 

1 

a  AquilsB 

W. 

72  59  46 

3306 

74  23  50 

3988 

75  48  16 

3900 

77  13    4 

3951 

Fomalhaut 

W. 

40  46    4 

3667 

42    3  26 

3604 

43  21  56 

3545 

44  41  30 

34M 

Son 

E. 

31  46  15 

3910 

30  20  18 

3901 

28  54  10 

3183 

27  27  53 

3186 

5 

Sun 

W. 

17  33  41 

S905 

19    5  54 

9875 

20  38  45 

9851 

22  12    7 

9830 

Pollux 

E. 

51     8  11 

9583 

49  28  53 

9561 

47  49  32 

9580 

46  10  10 

9580 

Regulus 

E. 

86  32  57 

9456 

84  50  41 

9446 

m    8  12 

9438 

81  25  31 

9430 

Ma&s 

E. 

96  14  12 

9590 

94  33  27 

9519 

92  52  30 

9504 

91  11  22 

MOO 

\ 

6 

Sun 

W. 

30    4  47 

8755 

31  40  14 

9744 

33  15  55 

9734 

34  51  50 

1 

9794 

Pollux 

E. 

37  54    8 

9607 

36  15  22 

9619 

34  36  53 

9635 

32  58  45 

9663 

Regulus 

E. 

72  49  23 

9393 

71     5  38 

9387 

69  21  44 

9381 

67  37  42 

9375 

Mjjui 

E. 

82  43    2 

9460 

81    0  53 

9454 

79  18  35 

9448 

77  36    9 

9449 

Jupiter 

E. 

101    0  53 

9375 

99  16  43 

9300 

97  32  24 

9363 

95  47  56 

9357 

7 

Sun 

W. 

42  54  22 

9685 

44  31  22 

9678 

46    8  31 

9679 

47  45  48 

9666 

Regulus 

E, 

58  55  29 

9348 

57  10  40 

9344 

55  25  45 

9340 

53  40  44 

9336 

Mars 

E. 

69    2    i 

9417 

67  18  51 

9413 

65  35  35 

9408 

63  52  12 

9405 

Jupiter 

E. 

87    3  34 

9331 

85  18  20 

• 

9398 

83  32  59 

9399 

81  47  32 

9318 

6 

Sun 

W. 

55  53  58 

9643 

57  31  54 

9640 

59    9  55 

9636 

60  48    I 

9833 

Regulus 

E. 

44  54  17 

9390 

43    8  46 

9317 

41  23  11 

9315 

39  37  33 

9319 

Mars 

E. 

55  14    6 

9380 

53  30  16 

9387 

51  46  22 

9384 

50    2  25 

9363 

Jupiter 

E. 

72  58  56 

9309 

71  12  59 

9998 

69  26  57 

906 

^  40  51 

9994 

r 

Spica 

E. 

98  30    1 

9333 

96  44  50 

9330 

94  59  34 

9397 

93  14  14 

9395 

9 

Sun 

W. 

68  59  29 

9690 

70  37  57 

96J8 

72  16  27 

9617 

73  54  59 

9615 

Saturn 

W. 

22  38  16 

9403 

24  21  46 

9303 

26    5  31 

9384 

27  49  29 

9376 

Mars 

E. 

41  22    5 

9375 

39  37  55 

9375 

37  53  45 

9375 

36    9  34 

9374 

Jupiter 

E. 

58  49  37 

9385 

57    3  15 

9983 

55  16  50 

9981 

53  30  23 

9960 

Spica 

E. 

84  26  45 

9315 

82  41     7 

9313 

80  55  27 

9319 

79    9  45 

9311 

10 

Sun 

W. 

82    8    6 

9610 

83  46  47 

9610 

85  25  29 

9610 

87    4  11 

9610 

Saturn 

W. 

36  31  32 

9353 

38  16  14 

9350 

40    1     0 

9348 

41  45  50 

9345 

Pollux 

W. 

22  14  17 

9849 

23  47  50 

9709 

25  22  58 

9710 

26  59  25 

9661 

Jupiter 

E. 

44  37  49 

9977 

42  51   16 

9976 

41    4  42 

9976 

39  18    8 

9977 

Spica 

E. 

70  21     0 

9300 

68  35  13 

9309 

66  49  27 

9310 

65    3  42 

9310 

11 

Sun 

W. 

95  17  39 

9611 

96  56  19 

9619 

98  34  57 

9613 

100  13  34 

9614 

Saturn 

W. 

50  30  34 

9341 

52  15  34 

9341 

54    0  34 

9341 

55  45  34 

9349 

Pollux 

W. 

35  14  48 

9516 

36  55  39 

9499 

38  36  54 

04AA 

40  18  30 

9471 

Jupiter 

E. 

30  25  25 

S979 

28  38  54 

9980 

26  52  25 

9981 

25    5  57 

9989 

SpicA 

E. 

56  15  10 

9316 

54  29  34 

9317 

52  44    0 

9390 

50  58  29 

9399 

Antares 

E. 

102     1  52 

9353 

100  17    9 

9353 

98  32  27 

9353 

96  47  45 

9354 

12 

Sun 

W. 

108  26  11 

9693 

110    4  35 

9695 

111  42  56 

9698 

113  21  13 

9631 

. 

Saturn 

W. 

64  30  22 

9346 

66  15  15 

9347 

68    0    6 

9348 

69  44  55 

9350 

Pollux 

W. 

48  50  12 

9431 

50  ,33    3 

9496 

52  16    0 

9499 

5:)  59    3 

9419 

Spica 

E. 

42  11  59 

9340 

40  26  58 

9344 

38  42    3 

9350 

36  57  16 

9356 

Antares 

E. 

88    4  33 

9360 

86  20    1 

9309 

84  35  32 

9364 

82  51     6 

9367 

13 

Sun 

W. 

121  31  35 

9648 

123    9  25 

9659 

124  47    9 

9657 

126  24  47 

9069 

XIV. 
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GBEENWIOH  MEAN  TIME. 

• 

• 

LUNAR  DlHTANOFi). 

5j 

ITame  «nd  Directloii 
gkf  nikiAAt 

Midnight. 

P.L. 
of 

XVk. 

P.L. 

of 

• 

XVlili*. 

P.L. 
of 

XXII*. 

P.L. 
of 

J 

OK  \/mOOt« 

Diff. 

Dlff. 

Diff. 

Diff. 

a  AquilsB 

W. 

Ota 

78  38  13 

3933 

80     3  43 

3916 

81  29  3S 

3901 

Off 

82  55  41 

3186 

Fomalhaut 

W. 

46    2    2 

3443 

47  23  31 

3397 

48  45  51 

3353 

50    9     1 

3313 

Sun 

E. 

26    1  27 

3179 

24  34  53 

3174 

23    8  13 

3179 

21  41  30 

3171 

5 

Sim 

W. 

23  45  56 

S81I 

25  20    9 

9795 

26  54  43 

9781 

28  29  36 

9767 

PoUuz 

E. 

44  30  48 

9683 

42  51  29 

9585 

41  12  14 

9591 

39  33    6 

9598 

Regulus 

E. 

79  42  39 

9499 

77  59  36 

9415 

76  16  22 

9408 

74  32  58 

9400 

Mam 

E. 

89  30    3 

9488 

87  48  a3 

9481 

86    6  53 

9473 

84  25    2 

9467 

6 

Sun 

W. 

36  27  58 

S7i5 

38    4  18 

9707 

39  40  49 

9608 

41  17  31 

9609 

Pollux 

E. 

31  21    2 

9677 

29  43  51 

9707 

28    7  20 

9743 

26  31  37 

9788 

Regiilus 

E. 

65  53  32 

9360 

64    9  13 

9964 

62  24  46 

9358 

60  40  11 

9353 

Mau 

E, 

75  53  34 

9437 

74  10  52 

9431 

72  28    2 

9496 

70  45    5 

9491 

JUTITBR 

E. 

94    3  19 

9351 

92  18  34 

9346 

90  33  41 

9341 

88  48  41 

9336 

7 

Sun 

W. 

49  23  13 

9661 

51     0  45 

9657 

52  38  23 

9659 

54  16    8 

9648 

Regulus 

E. 

51  55  37 

9333 

50  10  25 

9398 

48  25    7 

9395 

46  39  44 

9399 

Mars 

E. 

62    8  44 

9401 

60  25  11 

9398 

58  41  34 

9395 

56  57  52 

9399 

JpFITER 

E. 

80    1  59 

9314 

78  16  20 

9311 

76  30  36 

9008 

74  44  48 

9305 

8 

Sun 

W. 

62  26  11 

9630 

64    4  25 

9697 

65  42  43 

9695 

67  21    4 

9699 

Regulus 

E. 

37  51  51 

9310 

36    6    6 

9309 

34  20  19 

9308 

32  34  31 

9307 

Mars 

E. 

48  18  26 

9381 

46  34  24 

9380 

44  50  20 

9378 

43    6  14 

9376 

t 

Jupiter 

E. 

65  54  42 

9901 

64    8  30 

9968 

62  22  15 

9987 

60  35  57 

9986 

i 

Spicn 

E. 

91  28  51 

9399 

89^24 
77  12    9 

9990 

87  57  54 

9318 

86  12  21 

9316 

'    9 

Sun 

W. 

75  33  33 

9614 

9619 

78  50  47 

9619 

80  29  26 

9611 

1 

Satukn 

W. 

29  33  38 

9370 

31  17  56 

9364 

33    2  22 

9360 

34  46  54 

9356 

1 

Mars 

E. 

34  25  22 

S374 

32  41  10 

9375 

30  56  59 

9375 

29  12  48 

9375  1 

Jupiter 

E. 

51  43  54 

9979 

49  57  24 

9979 

48  10  53 

9978 

46  24  21 

9978 

1 

Spica 

E. 

77  24    2 

9311 

75  38  18 

9310 

73  52  33 

9309 

72    6  47 

9309 

10 

Sun 

W. 

88  42  53 

9610 

90  21  35 

9610 

92    0  17 

0610 

93  38  58 

9610 

Saturn 

W. 

43  30  44 

9344 

45  15  40 

9343 

47    0  37 

9349 

48  45  35 

9342 

Pollux 

•  W. 

28  36  57 

9691 

30  15  23 

9588 

31  54  35 

9560 

33  34  25 

9536 

Jupiter 

E. 

37  31  35 

9977 

35  45    2 

9977 

33  58  29 

9978 

32  11  57 

9978 

Spica 

E. 

63  17  57 

9311 

61  32  13 

931 J 

59  46  30 

9313 

58    0  49 

9314 

II 

Sun 

W. 

101  52  10 

9615 

103  30  44 

9617 

105    9  16 

9619 

106  47  45 

9691 

Saturn 

W. 

57  30  33 

9349 

59  15  32 

9349 

61     0  30 

9343 

62  45  27 

9344 

Pollux 

W. 

42    0  24 

9460 

43  42  33 

9451 

45  24  55 

9443 

47    7  29 

9436 

Jupiter 

E. 

23  19  31 

9983 

21  33    7 

9985 

19  46  45 

9986 

18    0  25 

9987 

Spica 

E. 

49  13    2 

9395 

47  27  39 

9398 

45  42  20 

9339 

43  57    7 

9335 

Ad  tares 

E. 

95    3    4 

9355 

93  18  24 

9355 

91  33  45 

9357 

89  49    8 

9358  ' 

1 

f 

12 

Sun 

W. 

114  59  26 

9634 

116  37  35 

9637 

118  15  40 

9640 

119  53  40 

9644  ' 

i 

Saturn 

W. 

71  29  41 

9353 

73  14  24 

9355 

74  50    4 

9357 

76  43  40 

9360  ' 

Pollux 

W. 

55  42  11 

9417 

57  25  22 

9415 

59    8  36 

9413 

60  51  52 

9413 

Spica 

E. 

35  12  38 

9363 

33  28  10 

9371 

31  43  54 

9380 

29  59  51 

9391  i 

Ajitares 

E. 

81    6  44 

9370 

79  22  26 

9373 

77  38  12 

9377 

75  54     4 

9380 

1 

13 

Sun 

W. 

128    2  18 

9667 

129  39  42 

9679 

131  16  59 

9678 

132  54    8 

1 
9684 
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OBEENWIOH  MEAN  TIME. 

LUNAR  DTOTANCfiS. 

• 

• 

^g 

13 

Name  and  Direction 
of  Object. 

• 

Noon. 

P.L. 

of 

Diff. 

llii^- 

P.L. 

of 

Diff. 

Vpi. 

P.L. 
of 

Diff. 

IXh. 

P.L. 
of 

Diff. 

Saturn 

W. 

78  28'  12 

9963 

O          /        II 

80  12  40 

9366 

81  57    4 

9360 

83  41  23 

9373 

Pollnx 

W. 

62  35    8 

9413 

64  18  24 

9413 

66    1  40 

9414 

67  44  55 

9415  ^ 

Regulus 

vv. 

25  53  41 

6338 

27  38  59 

9331 

29  24  14 

9333 

31    9  26 

9336 
9399 

A  0  tares 

E. 

74  10     1 

9:184 

72  26    4 

9389 

.  70  42  14 

9394 

68  58  30 

14 

Saturn 

W. 

92  21  33 

9394 

94    5  16 

9399 

95  48  52 

9405 

97  32  20 

9410 

Pollux 

W. 

76  20  28 

9499 

78    3  22 

9439 

79  46  11 

9436 

81  28  54 

9441 

Regulus 

W. 

39  54  14 

9364 

41  38  55 

9358 

•    43  23  30 

9963 

45    7  58 

9368 

Mars 

W. 

28    6    4 

9446 

29  48  33 

9450 

31  30  56 

9455 

33  13  13 

9460 

Autares 

E. 

60  21  56 

9431 

58  39    6 

9440 

56  56  28 

9448 

55  14    2 

9456 

15 

Reguius 

W. 

53  48  19 

9398 

55  31  57 

9404 

57  15  26 

9411 

58  58  45 

9419 

Mars 

W. 

41  42  45 

9489 

43  24  14 

9496 

45    5  33 

9503 

46  46  42 

9510 

Jupiter 

w. 

25  55    5 

9387 

27  3R  58 

9394 

29  22  41 

9401 

31    6  14 

9400 

Antnres 

E. 

46  45  24 

9514 

45    4  30 

9538 

43  23  56 

9544 

41  43  44 

9561 

a  Aquilse 

E. 

95  as   3 

9853 

93  59  44 

9856 

92  26  31 

9669 

90  53  25 

9869 

16 

Regulus 

W. 

67  32  40 

9458 

69  14  53 

9466 

70  56  54 

'  9475 

72  38  42 

9485 

Mars 

W. 

55    9  45 

9551 

56  49  47 

9561 

58  29  36 

9570 

60    9  12 

9580 

Jupiter 

W. 

39  41  14 

9449 

41  23  39 

9458 

43    5  52 

9467 

44  47  52 

9476 

a  Aquiitt 

E. 

83  10  3;^ 

9990 

81  38  39 

9999 

80    7    1 

9946 

78  35  40 

9969 

17 

Regulus 

W. 

81     4  25 

9533 

82  44  52 

9543 

84  25    5 

9564 

86    5    3 

9565 

Mars 

W. 

68  23  52 

9631 

70    2    5 

9641 

71  40    4 

9659 

73  17  48 

9663 

Jupiter 

W. 

53  14  31 

9595 

54  55    9 

9536 

56  35  32 

9547 

58  15  40 

9558 

Spica 

W. 

27  51     7 

9610 

29  29  48 

9619 

31     8  26 

9616 

32  46  59 

9691 

a  Aquils 

E. 

71     4    8 

3053 

69  35    1 

3074 

68    6  20 

9098 

66  38    8 

3193 

18 

Regulus 

W. 

94  21    7 

9691 

95  59  33 

9633 

97  37  43 

8644 

99  15  38 

9656 

Mars 

W. 

81  22  37 

9799 

82  58  47 

9735 

84  34  41 

3747 

86  10  19 

9759 

Jupiter 

W. 

66  32  32 

9615 

68  11     7 

9696 

69  49  27 

9638 

71  27  31 

9650 

Spica 

W, 

40  57  33 

9660 

42  35    7 

S660 

44  12  29 

9678 

45  49  38 

9689 

a  Aquils 

E. 

59  25  14 

3971 

58    0  29 

3307 

56  36  26 

3345 

55  13    7 

3386 

19 

Jupiter 

W. 

79  33  44 

9710 

81  10  10 

9799 

82  46  20 

9735 

84  22  13 

9747 

Spica 

W. 

53  51  56 

9741 

55  27  41 

9753 

57    3  11 

9764 

58  38  26 

9775 

aAquilee 

E. 

48  29    2 

3635 

47  11     5 

3606 

45  54  14 

3763 

44  38  33 

3(05 

Fomalhaut 

E. 

79  21  25 

3057 

77  52  23 

9073 

76  2:)  40 

3089 

74  55  17 

3106 

a  Pegasi 

E. 

94    8  18 

9980 

92  37  51 

3000 

91     7  38 

3019 

89  37  40 

3094 

20 

Jupiter 

W. 

92  17  39 

9808 

93  51  57 

9890 

95  25  59 

9831 

96  59  46 

9649 

Spica 

W. 

66  31     1 

9839 

68    4  47 

9843 

69  38  19 

9855 

71  11  36 

9866 

Autares 

W. 

22  21     1 

3943 

23  46  19 

3904 

25  12  24 

3173 

26  39    6 

3149 

Fomalhaut 

E. 

67  38  53 

3903 

66  12  47 

3995 

64  47    7 

9947 

63  21  53 

3969 

- 

a  Pegasi 

E. 

82  11  45 

3091 

80  43  24 

3105 

79  15  20 

9119 

77  47  34 

3135 

21 

Spica 

W. 

78  54  32 

9990 

80  26  26 

9930 

81  58    7 

9999 

83  2f)  36 

9949 

Antares 

W. 

33  57  46 

3095 

35  26    2 

3091 

36  54  23 

9088 

38  22  47 

3087 

Fomalhaut 

E. 

56  22  41 

3308 

55    0  22 

3498 

53  38  37 

3458 

52  17  26 

3491 

a  Pegasi 

E. 

70  33  24 

3914 

69    7  32 

3931 

67  42    0 

3948 

66  16  48 

3965 

Venus 

E, 

94  41  22 

3997 

93  17    7 

3309 

91  53    6 

3390 

90  29  18 

3331 

Sun 

E. 

139    8  41 

3991 

137  44  19 

3300 

136  20    8 

3909 

134  56    7 

3319 

XVL 
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GRFiFiM  W  lOH  MEAK  TIME. 

LUNAR  DTRTAKCR& 

• 

13 

P.L. 

P.L. 

P.L. 

P.L. 

Kmm  and  IMreetioii 
of  Oldeot. 

Midnight 

of 
Diff. 

XVk. 

of 
iMir. 

xvmi'* 

of 

XXP^. 

of 
DUr. 

BATUmif 

W. 

85  25  36 

vn 

O         t       ft 

87    944 

9380 

eS  53  4i 

9385 

90  37'  43 

9380 

Pollux 

W. 

69  28    8 

9417 

71  11  18 

9410 

72  54  25 

9499 

74  37  29 

9495 

Regulufl 

w. 

32  54  33 

9839 

34  39  36 

93« 

36  24  34 

9346 

38    9  27 

9050 

Antarea 

£. 

67  14  54 

9405 

65  31  26 

9410 

63  48    6 

9417 

62    4  56 

9494 

14 

Satukh 

W. 

99  15  41 

9415 

100  58  54 

9491 

102  41  58 

9498 

104  24  53 

9434 

PoUuz 

W. 

83  11  30 

944S 

84  53  59 

9451 

86  36  21 

9458 

88  18  34 

9463 

Regulus 

W. 

46  52  18 

9373 

48  36  31 

9379 

50  20  36 

9385 

52    4  32 

9301 

BIabs 

W. 

34  55  23 

9465 

36  37  26 

9470 

38  19  21 

9477 

40    1    7 

9489 

Antares 

E. 

53  31  49 

9487 

51  49  50 

9477 

50    8    5 

9480 

48  26  36 

9501 

15 

Regulus 

W. 

60  41  53 

9496 

62  24  51 

9C33 

64    7  39 

9441 

65  50  15 

9440 

M^» 

W. 

48  27  41 

9518 

50    8  29 

9596 

51  49    6 

9535 

53  29  31 

9543 

JVPITXB 

w. 

32  49  36 

9416 

34  32  48 

9494 

36  15  48 

9439 

37  58  37 

9441 

Antares 

E. 

40    3  55 

9679 

38  24  31 

9S90 

36  45  34 

9690 

35    7    6 

9644 

oAquUie 

E. 

89  20  27 

9878 

87  47  40 

9887 

86  15    5 

9897 

84  42  42 

9908 

16 

Regulus 

W. 

74  20  17 

9404 

76    1  39 

9503 

77  42  48 

9513 

79  23  43 

9599 

Mam 

W. 

61  48  35 

9580 

63  27  45 

9509 

65    6  41 

9600 

66  45  24 

9690 

JOPITKE 

W. 

46  29  39 

9485 

48  11  13 

9495 

49  52  33 

9505 

51  33  39 

9515 

a  Aquilie 

E. 

77    4  39 

9977 

75  33  58 

9004 

74    3  38 

3013 

72  33  41 

3039 

17 

Regulus 

W. 

87  44  46 

9576 

89  24  14 

9587 

91    3  27 

9508 

92  42  25 

9610 

Mabs 

W. 

74  55  17 

9675 

76  32  31 

9667 

78    9  29 

9608 

79  46  11 

9710 

JcmTER 

W. 

59  55  33 

9560 

61  35  11 

9580 

63  14  34 

9581 

64  53  41 

9603 

Spica 

W. 

34  25  25 

9698 

36    3  42 

9635 

37  41  50 

9643 

39  19  47 

9651 ; 

a  Aquilse 

E. 

65  10  26 

3140 

63  43  16 

3177 

62  16  39 

3907 

60  50  38 

3938 

18 

Regulus 

\V. 

100  53  17 

9668 

102  30  40 

9681 

104    7  46 

9609 

105  44  36 

9704 

Mars 

W. 

87  45  41 

9ni 

89  20  47 

9784 

90  55  36 

9797 

92  30    8 

9810  1 

Jupiter 

W. 

73    5  18 

9669 

74  42  49 

9674 

76  20    4 

9687 

77  57    2 

9688 

Spica 

W. 

47  26  33 

9608 

49    3  15 

9700 

50  39  43 

9719 

52  15  57 

9731  ' 

a  Aquilse 

E. 

53  59  34 

3499 

52  28  50 

8475 

51     7  58 

3595 

49  48    1 

3577 

19 

JUFITSR 

W. 

85  57  50 

9760 

87  33  11 

977S 

89    8  16 

9784 

90  4»    5 

9795 

Spica 

W. 

60  13  27 

9786 

61  48  13 

9798 

6:3  22  44 

9800 

64  57    0 

9891 

a  AquilflB 

E. 

43  24    7 

3014 

42  11     1 

4000 

40  59  21 

4009 

39  49  12 

4106 

Fomalhaut 

E. 

73  27  15 

3194 

71  59  35 

3143 

70  32  18 

3163 

69    5  24 

3189  , 

oPegasi 

E. 

88    7  57 

3096 

86  38  29 

3050 

85    9  18 

3063 

83  40  23 

3077  1 

220 

JirPITSR 

W. 

98  33  19 

9854 

100    6  37 

9866 

101  39  40 

98n 

103  12  28 

9888 

Spica 

W. 

72  44  39 

9676 

74  17  28 

9887 

75  50    3 

9888 

77  22  24 

9900 

Ajitar^s 

W. 

28    6  16 

3139 

29  33  47 

3118 

31     1  35 

3107 

:«  29  36 

3100 

Fomalhaut 

E. 

61  57    5 

3993 

60  32  45 

3318 

59    8  54 

3343 

57  45  32 

3370  1 

aPegasi 

E. 

76  20    7 

3150 

74  52  58 

3165 

73  26    7 

3189 

71  59  36 

3108 

31 

Spica 

W. 

85    0  53 

9050 

86  31  57 

9960 

88    2  49 

9977 

89  33  30 

9086 

Antares 

W. 

39  51   12 

3067 

41  19  37 

3080 

42  48    0 

3000 

44  16  22 

3001 

Fomalhaut 

E. 

50  56  52 

3595 

49  36  56 

3569 

48  17  40 

3600 

46  59    6 

3649 

aPegasi 

E. 

64  51  56 

3984 

63  27  26 

3303 

62    3  18 

3399 

60  39  32 

3343 

Vbitus 

E. 

89    5  42 

3349 

87  42  19 

3359 

86  19    8 

3363 

84  56    9 

3379 

Sun 

E. 

133  32  17 

3387 

132    8  37 

3337 

130  45    8 

3346 

129  21  50 

3355 
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XVII. 


GBEBNWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

• 

5* 

P.L. 

P.L. 

P.L. 

P.L. 

«l 

Kame  and  DireoUon   1 

Noon. 

of 

Il|l^* 

of 

VPu 

<tf 

IXb« 

af 

^ 

^ 

of  Object. 

Dur. 

Dur. 

vm. 

Btf. 

An  fares 

W. 

45  44  42 

3004 

47  12  59 

9807 

4l  41  12 

3100 

50    9  22 

9168 

Fomalhant 

E. 

45  4J   17 

3606 

44  24  15 

3794 

43    8    4 

3785 

41  52  46 

9841  ' 

a  Pegas] 

E. 

59  16  10 

JBB 

57  53  11 

3384 

56  30  36 

3406 

55    8  26 

3490 

Venus 

E. 

83  33  21 

aM9 

82  10  44 

3301 

80  48  17 

9400 

79  26    0 

9466 

aArietia 

E. 

101  58  17 

3113 

100  30  23 

3190 

99    2  38 

9197 

97  35     1 

3133 

Soif 

E. 

127  58  42 

3383 

126  35  43 

3371 

125  12  53 

3370 

123  50  12 

3386 

23 

Antares 

W. 

57  29  18 

3117 

58  57    7 

3190 

60  24  52 

3193 

61  52  34 

8194 

Fomalhant 

E. 

35  52  12 

4S07 

34  43  53 

4305 

33  37    5 

4415 

32  31  57 

4530 

a  Pegaai 

E. 

48  24  32 

3563 

47    5  17 

3504 

45  46  36 

3698 

44  28  32 

3064 

VEFina 

E. 

72  36  52 

3445 

71  15  26 

3450 

69  54    6 

3456 

68  32  53 

3461 

a  Arietia 

E. 

90  18  49 

3163 

88  51  56 

3160 

87  25  10 

3174 

85  58  30 

3178 

Sum 

E. 

116  58  45 

3418 

115  36  49 

3493 

114  14  59 

3498 

112  53  14 

9439 

24 

Antarea 

W. 

69  10  32 

3139 

70  38    3 

3133 

72    5  33 

3133 

73  33    3 

3199 

Veisus 

E. 

61  48    0 

3480 

60  27  13 

9481 

59    6  28 

3489 

57  45  44 

3483 

a  Arietia 

E. 

78  46  30 

3190 

77  20  20 

3904 

75  54  15 

3906 

74  28  13 

3900 

Sun 

E. 

.106    5  a5 

3447 

104  44  12 

3440 

103  22  51 

3451 

102     1  32 

9459 

25 

Antarea 

W. 

80  50  48 

3196 

82  18  26 

3193 

83  46    8 

3190 

85  13  53 

9116 

aAqiiilfe 

W. 

39  13  22 

4418 

40  18  27 

4335 

41  24  47 

4950 

42  32  18 

4180 

VeNU9 

E. 

51     2  12 

3481 

49  41  27 

3480 

48  20  40 

3477 

46  59  50 

3473 

a  Arietia 

E. 

67  18  47 

3990 

65  53     1 

3991 

64  27  17 

3993 

63    1  35 

3995 

Sun 

E. 

95  14  58 

3447 

93  53  a5 

3446 

92  32  10 

3443 

91  10  42 

3498 

»$ 

An  r  area 

W. 

92  3:3  50 

3004 

94    2    7 

3080 

95  30  30 

3069 

96  59    1 

3077 

a  Aquilte 

W. 

48  24  53 

3013 

49  .')8    0 

3869 

50  51  51 

3897 

52    6  25 

3780 

Venui 

E. 

40  14  35 

3450 

38  53  15 

3444 

37  31  48 

3438 

36  10  14 

3431 

a  Arietia 

E. 

55  53  28 

3931 

54  27  55 

3939 

53    2  24 

9934 

51  36  55 

3036 

Sun 

E. 

84  22  11 

3415 

83    0  11 

3400 

81  38    5 

3409 

80  15  51 

3305 

27 

aAqiiilae 

W. 

58  28  47 

3091 

59  46  59 

3509 

61     5  42 

3664 

62  24  56 

3537 

a  Arietia 

E. 

44  30  24 

3957 

43    5  22 

3965 

41  40  29 

3973 

40  15  46 

3989 

Sun 

E. 

73  22  25 

3351 

71  59  13 

3349 

70  35  50 

3339 

69  12  15 

3391   1 

28 

a  Aquilffi 

W. 

69    8  11 

3416 

70  30  10 

3393 

71  52  35 

3371 

73  15  25 

3350 

Fomalhant 

W. 

37    6  12 

3001 

38  19  31 

3890 

39  34  12 

3746 

40  50  10 

3670 

a  Pegaai 

W. 

24  50  52 

5179 

25  45  35 

4010 

26  43  42 

4683 

27  44  56 

4486 

Sun 

E. 

62  11     4 

3969 

60  46    8 

3949 

59  20  57 

3936 

57  55  30 

9993 

29 

a  Aqnilfe 

W. 

80  15  26 

3953 

81  40  33 

3934 

83    6    2 

3916 

84  31  52 

3100 

Fomalhant 

W. 

47  2(>  21 

3400 

48  48  27 

3365 

50  11  23 

3394 

51  35    7 

3984 

a  Pegnai 

W. 

33  28  43 

3813 

34  43  32 

3710 

35  59  59 

3634 

37  17  57 

3556 

Sun 

E. 

50  44  15 

3153 

49  17  10 

3130 

47  49  48 

3195 

46  22    9 

31 10 

30 

Fomalhant 

W. 

58  44  39 

3114 

60  12  32 

3083 

61  41     2 

9065 

63  10    7 

30&8 

a  Pegaai 

W. 

44    6  52 

3957 

45  31  54 

3900 

46  57  53 

3164 

48  24  45 

3194  1 

Sun 

E. 

38  59  31 

3040 

37  30    8 

3097 

36    0  29 

3014 

34  30  33 

3001 

31 

Fomalhant 

W. 

70  43  3(] 

9905 

72  15  48 

9883 

73  48  28 

9609 

75  21  35 

9643 

a  Pegaai 

W. 

55  50  48 

9047 

57  22    7 

9018 

58  54    3 

9680 

60  26  36 

9609 

Sun 

E. 

26  57  20 

9053 

25  26    8 

9047 

23  54  49 

9043 

22  23  25 

8049 

xvin. 
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* 

GREENWICH  MEAN  TTMK. 

LUNAB  DIBTANCES. 

99 

P.L. 

P.L. 

P.L. 

P.L. 

VMMftBd  IMlWttOB 

Midnight. 

of 

Diff. 

XVk. 

of 

Diff. 

XVUPi. 

of 

Diff. 

XXfh. 

of 

Diff. 

ikMam 

W. 

5137  93 

3106 

53    5  39 

3109 

O         1        »t 

54  33  31 

3119 

5^    196 

3114 

FomallMiit 

£. 

40  38  96 

3009 

39  95    8 

3087 

38  19  56 

4039 

37    1  55 

41 19 

oPegui 

E. 

S3  46  43 

MM 

59  95  97 

3479 

51    4  39 

3605 

49  44  90 

3533 

Vkuds 

E. 

78    3  53 

Mli 

76  41  55 

MH 

75  90    6 

3431 

73  58  95 

3438 

■ 

o  Arietis 

E. 

96    7  31 

3139 

94  40    9 

S140 

9B  19  55 

S199 

91  45  48 

3168 

SUK 

E. 

199  97  39 

3303 

191    5  14 

3400 

119  49  57 

3408 

118  90  47 

ma 

23 

Antares 

W. 

63  90  14 

3J90 

64  47  59 

3199 

66  15  97 

3130 

67  43    0 

3131    , 

Fomalhaut 

E. 

31  98  39 

4077 

30  97  90 

4834 

99  98  19 

5014 

98  31  98 

6919 

aPegaai 

E. 

43  11    7 

3704 

41  54  94 

3740 

40  38  96 

3793 

39  93  17 

3844 

i 

Ybnus 

E. 

67  11  45 

3405 

65  50  49 

3470 

64  99  44 

3473 

63    8  50 

3477 

1 

oArietia 

E. 

84  31  55 

3183 

83    5  96 

3188 

81  39    3 

3199 

80  1^144 

3196 

Sun 

E. 

111  31  34 

3437 

110    9  59 

3440 

108  48  98 

3443 

107  97    0 

3446 

94 

Antareti 

W. 

75    0  34 

3181 

76  98    6 

3130 

77  55  39 

3199 

79  93  13 

3199 

Vxirus 

E. 

56  95    1 

3484 

55    4  19 

3484 

53  43  37 

3484 

52  29  55 

3483 

aArietis 

E. 

73    9  14 

3911 

71  36  18 

3914 

70  10  95 

3910 

68  44  35 

3918 

SiTir 

E. 

100  40  14 

3459 

99  18  56 

3459 

97  57  38 

3451 

96  36  19 

3449 

95 

Antarea 

W. 

86  41  43 

3113 

88    9  37 

3109 

89  37  36 

3105 

91     5  40 

3100 

aAquil» 

W. 

43  40  54 

4190 

44  50  31 

4000 

46    1    6 

4019 

47  19  34 

3900 

Vsifus 

E. 

45  38  56 

3471 

44  17  59 

8400 

49  56  57 

3401 

41  35  49 

3455 

aArietis 

E. 

61  35  55 

3995 

60  10  16 

3997 

58  44  39 

3988 

57  19    3 

3999 

Sun 

E, 

89  49    9 

9435 

88  97  39 

3431 

87    5  51 

3490 

85  44    4 

3491 

26 

Antarea 

W. 

96  97  39 

3000 

99  56  96 

3009 

101  95  99 

3055 

109  54  97 

3047 

aAquils 

W. 

53  91  39 

3751 

54  37  39 

3710 

55  54    9 

3089 

57  11     8 

3051 

Vsirna 

E. 

34  48  39 

3493 

33  96  41 

3415 

39    4  41 

3406 

30  49  31 

3397 

aArietia 

E. 

50  11  99 

3839 

48  46    6 

3949 

47  20  47 

3947 

45  55  33 

3951 

Sun 

E. 

78  53  99 

3387 

77  30  58 

3379 

76    8  17 

3370 

74  45  26 

3301 

27 

aAquilflB 

W. 

63  44  39 

3511 

65    4  51 

3480 

66  25  31 

3409 

67  46  38 

3438 

a  Arietia 

E. 

38  51  14 

3985 

37  26  57 

3311 

36    9  58 

3399 

34  39  20 

3351 

Suif 

E. 

67  48  98 

3310 

66  94  98 

3998 

65    0  14 

3966 

63  35  46 

3974 

98 

a  Aqui)« 

W. 

74  38  39 

3399 

76    9  17 

3309 

77  26  18 

3990 

78  50  41 

3971 

Fotnalhaut 

W. 

49    7  19 

3018 

43  95  34 

3500 

44  44  59 

3500 

46    5    9 

3457 

aPegaai 

W. 

98  49    0 

4310 

99  55  38 

4100 

31    4  36 

4035 

32  15  41 

3918 

Sun 

E. 

56  99  48 

3909 

55    3  50 

3195 

53  37  35 

3181 

52  11    3 

3108 

99 

a  AquilflB 

W. 

85  58    9 

3183 

87  94  39 

3107 

88  51  91 

3151 

90  18  29 

3137 

Fomalhaut 

W. 

59  59  37 

3947 

54  94  51 

3911 

55  50  47 

3177 

57  17  24 

3145 

aPegaai 

W. 

38  37  19 

3487 

39  57  58 

3439 

41  19  50 

3303 

42  42  49 

3307 

Sun 

E. 

44  54  19 

3000 

43  95  58 

3089 

41  57  96 

3008 

40  28  37 

3054 

90 

Fomalhaut 

W. 

64  39  45 

3001 

66    9  56 

9970 

67  40  39 

9951 

69  11  53 

9998 

aPegaai 

W. 

49  59  96 

3084 

51  90  55 

3047 

52  50  10 

3019 

54  20    8 

9978 

Sun 

E. 

33    099 

9989 

31  99  56 

9978 

29  59  16 

9968 

28  28  23 

9900 

31 

Fomalhaut 

W. 

76  55    7 

9894 

78  99    4 

9806 

80    3  25 

9788 

81  38    9 

9770 

aPegaai 

W. 

61  59  43 

9837 

63  33  93 

9819 

65    7  35 

9788 

66  49  18 

9706 

Sun 

E. 

90  59    0 

9940 

19  90  40 

9956 

17  49  39 

9973 

16  18  46 

3001 
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JUNE,   1886. 


AT  GREENWICH  APPARENT  NOON. 


1 


Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 
Thur. 


4 
I 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


THE  SUN'S 


ApiMirent 
Bight  AMonaioD. 


b     m       • 

4  37  7.03 
4  41  12.94 
4  45  19.21 

4  49  25.84 
4  53  32.82 

4  57  40.12 

5  1  47.71 
5  5  55.57 
5  10  3.67 

5  14  12.00 
5  18  20.55 
5  22  29.28 

5  26  38.18 
5  30  47.22 
5  34  56.39 

5  39  5.68 
5  43  15.07 
5  47  24.51 

5  51  34.01 
5  55  43.54 

5  59  53.08 

6  4  2.62 
6  8  12.12 
6  12  21.57 

6  16  30.94 
6  20  40.21 
6  24  49.35 

6  28  58.34 
6  33  7.15 
6  37  15.77 
6  41  24.15 


DlfCfor 
IHonr. 


0.237 
0.253 
0.269 

0.983 
0.297 
0.310 

0.322 
0.333 
0.343 

0.352 
0.360 
0.367 

0.373 
0.379 
0.384 

0.388 
0.392 
0.394 

0.396 
0.397 
0.397 

0.397 
0.395 
0.392 

0.388 
0.3a3 
0.377 

0.370 
0.363 
0.354 
0.344 


Apparent 
Beolination. 


N.22 


3.7 


5 

22  12  57.9 
22  20  28.9 

22  27  36.3 
22  34  20.2 
22  40  40.5 

22  46  36.9 
22  52    9.4 

22  57  17.7 

23  2  1.8 
23  6  21.5 
23  10  16.8 

23  13  47.6 
23  16  53.8 
23  19  35.3 

23  21  52.2 
23  23  44.3 
23  25  11.7 

23  26  14.3 
23  26  52.1 
23  27     5.1 

23  26  53.3 
23  26  16.6 
23  25  15.2 

23  23  49.0 
23  21  58.3 
23  19  42.9 

23  17    2.9 

23  13  58.3 

23  10  29.3 

N.23  6  36.0 


Dift  for 
1  Hoar. 


•I-20.23 
19.26 
18.29 

+17.31 
16.33 
15.34 

+14.35 
13.35 
12.34 

+11.33 

10.31 

9.29 

+  8.27 
7.24 
6.21 

+  5.19 
4.16 
3.13 

+  2.09 

1.06 

+  0.02 

-  l.Ol 
2.04 
3.07 

-  4.10 
5.13 
6.15 

-  7.17 
8.19 
9.21 

-10.28 


Semi- 
diftinetor. 


Sideroiil 
Time  of 
Semi- 
diameter 
Paaaing 
Meridian. 


If 


5  48.30 
5  48.17 
5  48.04 

5  47.92 
5  47.80 
5  47.69 

5  47.58 
5  47.48 
5  47.38 

5  47.29 
5  47.20 
5  47.11 

5  47.03 
5  46.95 
5  46.87 

5  46.80 
5  46.73 
5  46.66 

5  46.60 
5  46.54 
5  46.48 

5  46.43 
5  46.38 
5  46.33 

5  46.29 
5  46.25 
5  46.22 

5  46.19 

5  46.17 

5  46.16 

5  46.15 


68.42 
68.47 
68.53 

68.58 
68.63 
68.68 

68  72 
68.76 
68.79 

68.82 
68.85 
68.88 

68.90 
68.92 
68.93 

68.95 
68.96 
68.97 

68.98 
68.98 
68.98 

68.98 
68.97 
68.96 

68.94 
68.92 
68.90 

68.87 
68.84 
68.81 
68.78 


BqnaAlonof 
Time, 
to  be 

Sabtzaeted 
from 


Added  to 

Apparent 

Time. 


m       a 

2  26.84 
2  17.53 
2    7.85 

1  57.80 
1  47.40 
1  36.69 

1  25.69 
1  14.42 
1     2.90 

0  51.16 
0  39.20 
0  27.06 

0  14.75 
0    2.30 

0  10.29 


0  22.99 

0  85.79 

0  48.64 

1  1.54 
1  14.47 
1  27.42 

1  40.36 

1  53.26 

2  6.11 

2  18.90 

2  31.58 

2  44.13 

2  56.53 

3  8.76 
3  20.78 
3  32.58 


Dlitlbr 
IHonr. 


0.380 
0.396 
0.412 

0.426 
0.440 
0.453 

0.465 
0.476 
0.486 

0.495 
0.503 
0.510 

0.516 
0.522 
0.527 

0.531 
0.535 
0.637 

0.539 
0.540 
0.540 

0.540 
0.538 
0.535 

0.531 
0.526 
0.520 

0.513 
0.506 
0.497 
0.487 


KoTB.— The  mean  time  of  semidlameter  passing  may  be  found  by  subtracting  OMO  from  the  sidereal  time. 

The  sign  +  prefixed  to  the  honxly  change  of  declination  indicates  that  north  declinations  are  Inereasdng; 
the  sign  —  indicates  that  north  declinations  are  decreasing. 
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AT  GREENWICH  MEAN  NOOK 


S 


o 


Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

SUN. 

Mod. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 

SUN. 

Mon. 
Tues. 
Wed. 
Thur. 


g 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


THE  SUN'S 


App«E«nt 
Bight  Aaoeaalon. 


4  37  7.46 
4  41  13.33 
4  45  19.57 

4  49  26.17 
4  53  33.12 

4  57  40.39 

5  1  47.95 
5  5  55.78 
5  10  3.85 

5  14  12.15 
5  18  20.66 
5  22  29.36 

5  26  38.22 
5  30  47.23 
5  34  56.37 

5  39  5.62 
5  43  14.97 
5  47  24.38 

5  51  33.84 
5  55  43.33 

5  59  52.83 

6  4  2.33 
6  8  11.79 
6  12  21.20 

6  16  30.54 
6  20  39.77 
6  24  48.87 

6  28  57.83 
6  33  6.61 
6  37  15.19 
6  41  23;54 


BUT.  Ibr 
1 


B 

0.336 
0.252 
0.268 

0.282 
0.206 
0.309 

0.321 
0.332 
0.342 

0.351 
0.359 
0.366 

0.372 
0.378 
0.383 

0,387 
0.391 
0.393 

0.395 
0.396 
0.396 

0.396 
0.394 
0..391 

0.387 
0.382 
0.376 

0.369 
0.362 
0.353 
0.343 


▲ppMent 
DeolfaiAtloii. 


N.22  5  4.5 
22  12  58.6 
22  20  29.5 

22  27  36.9 
22  34  20.7 
22  40  40.9 

22  46  37.2 
22  52    9.6 

22  57  17.9 

23  2  1.9 
23  6  21.5 
23  10  16.8 

23  13  47.6 
23  16  53.8 
23  19  35.3 

23  21  52.2 
23  23  44.3 
23  25  11.7 

23  26  14.3 
23  26  52.1 
23  27     5.1 

23  26  53.3 
23  26  16.7 
23  25  15.3 

23  23  49.2 
23  21  58.5 
23  19  43.2 

23  17     3.2 

23  13  58.7 

23  10  29.8 

N.23    6  36.6 


BUC  for 
iHonr. 


4^.23 
19.26 
18.29 

+17.31 
16.33 
15.34 

+14.35 
13.35 
12.34 

+11.33 

10.31 

9.29 

+  8.27 
7.24 
6.21 

+  5.19 
4.16 
3.13 

+  2.09 

1.06 

+  0.02 

-  1.01 
2.04 
3.07 

-  4.10 
5.13 
6.15 

-  7.17 
8.19 
9.21 

-10.22 


BqaaUon  of 

Time, 

to  be 

Added  to 


Snbtraoted 

frODB 

Mean  Time. 


2  26.83 
2  17.52 
2    7.84 

1  57.79 
1  47.39 
1  36.68 

1  25.68 
1  14.41 
1    2.89 

0  51.15 
0  39.19 
0  27.05 

0  14.75 
0    2.30 

7? 


TDTSS" 


0  22.99 

0  35.78 

0  48.63 

1  1.53 
1  14.46 
1  27.41 

1  40.35 

1  53.25 

2  6.10 

2  18.88 

2  31.56 

2  44.11 

2  56.51 

3  8.73 
3  20.75 
3  32.55 


Dlft  for 
1  Honr. 


B 

0.380 
0.396 
0.412 

0.426 
0.440 
0.453 

0.465 
0.476 
0.486 

0.495 
0.503 
0.510 

0.516 
0.522 
0.527 

0.531 
0.535 
0.537 

0.539 
0.540 
0.540 

0.540 
0.538 
0.535 

0.531 
0.526 
0.520 

0.513 
0.506 
0.497 
0.487 


Sidereal 

Time, 

or 

BIgbt  ABoeneloD 

of 

bun. 


h     m       B 

4  39  34.29 
4  43  30.85 
4  47  27.40 

4  51  23.96 
4  55  20.51 

4  59  17.07 

5  3  13.63 
5  7  10.19 
5  11  6.74 

5  15  3.30 
5  18  59.85 
5  22  56.41 

5  26  52.97 
5  30  49.53 
5  34  46.08 

5  38  42.64 
5  €2  39.19 
5  46  35.75 

5  50  32.31 
5  54  28.87 

5  58  25.42 

6  2  21.98 
6  6  18.54 
6  10  15.10 

6  14  11.65 
6  18  8.21 
6  22  4.76 

6  26  1.32 
6  29  57.88 
6  33  54.44 
6  37  50.99 


KoiB. — ^Tbe  aemidiameter  for  meim  noon  may  be  aasnmed  the  eame  ae  that  for  apparent  noon. 

The  aign  +  prefixed  to  the  hourly  change  of  declination  indicateo  that  north  decUnatlona 
an  inereaaingi  the  aign  —  Indioatea  that  north  dedinadonB  are  decreasing. 


IMif.  for  1  Hour, 
+  9*.8565. 
(Table  m.) 
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1 

1 

S4 

• 

5 

c 

1 

1 

1 

152 

2 

153 

3 

154 

4 

155 

5 

156 

6 

157 

7 

158 

8 

159 

9 

160 

10 

161 

11 

162 

12 

163 

13 

164 

14 

165 

15 

166 

16 

167 

17 

168 

18 

169 

19 

170 

20 

171 

21 

172 

22 

173 

23 

174 

24 

175 

25 

176 

26 

177 

27 

178 

28 

179 

29 

180 

30 

181 

31 

182 

THE  SUN'S 


TBXTK  LONGITUDB. 


o        I  n 

70  52     7.2 

71  49  35.7 

72  47     3.3 

73  44  30.0 

74  41  55.6 

75  39  20.1 

76  36  43.5 

77  34     5.9 

78  31  27.3 

79  28  47.7 

80  26    7.0 

81  23  25.4 

82  20  43.0 

83  17  59.8 

84  15  15.8 

85  12  31.1 

86  9  45.9 

87  7     0.3 

88  4  14.3 

89  1  28.0 

89  58  41.5 

90  55  54.8 

91  53     8.1 

92  50  21.4 

93  47  34.6 

94  44  47.9 

95  42     1.2 

96  39  14.5 

97  36  27.9 

98  33  41.4 

99  30  54.8 


II 


51  52.6 

49  21.0 

46  48.4 

44  14.9 
41  40.4 
39    4.8 

36  28.0 
33  50.2 
31   11.4 

28  31.7 
25  50.9 
23    9.1 

20  26.5 
17  43.1 
14  59.0 

12  14.2 
9  28.8 
6  43.0 

3  56.8 

1   10.4 

58  23.7 

55  36.9 

52  50.0 

50  3.1 

47  16.2 
44  29.3 
41  42.4 

38  55.6 
36  8.8 
33  22.2 

30  35.5 


Diit  for 
1  Hour. 


43.71 
43.67 
43.63 

43.59 
43.54 
43.50 

43.45 
43.41 
43.36 

43.32 
43.28 
43.24 

43.21 
4.3.18 
43.15 

43.13 
43.11 
43.09 

43.08 
43.07 
43.06 

43.05 
43.05 
43.05 

43.05 
43.05 
43.05 

43.05 
43.06 
43.06 


143.05 


LATITUDB. 


-  0.79 

0.79 
0.75 

-  0.69 
0.61 
0.50 

-  0.37 
0.23 

-0.09 

+  0.05 

r0.18 

0.29 

+  0.38 
0.44 
0.46 

+  0.46 
0.43 
0.37 

+  0.29 

0.19 

+  0.07 

-  0.06 
0.19 
0.31 

-  0.42 
0.51 
0.57 

-  0.61 
0.62 
0.59 


Logarltlim 

of  the 

Badiiuyector 

of  tbe 


0.0062275 
0.0062885 
0.0063471 

0.0064033 
0.0064571 
0.0065086 

0.0065579 
0.0066050 
0.0066500 

0.0066930 
0.0067343 
0.0067740 

0.0068121 
0.0068488 
0.0068840 

0.0069178 
0.0069502 
0.0069812 

0.0070108 
0.0070389 
0.0070655 

0.0070905 
0.0071137 
0.0071349 

0.0071541 
0.0071711 
0.0071857 

0.0071979 
0.0072076 
0.0072147 


0.52  0.0072191 


BiiCfor 
IHonr. 


+  25.9 
24.9 
23.9 

4  22.9 
21.9 
21.0 

+  20.1 
19.2 
18.3 

+  17.5 
16.8 
16.2 

+  15.6 
15.0 
14.4 

+  13.8 
13.2 
12.6 

+  12.0 
11.4 
10.7 

+  10.0 
9.2 

8.4 

+  7.6 
6.6 
5.6 

+  4.6 
3.5 
2.4 

+    1.3 


KOB^-Tho  nnmben  in  colnmn  A  correspond  to  the  tnie  eqnlnox  of  the  date;  In  oolomn  X\  to 
the  mean  eqnJnoz  of  Jumuaj  (H.O. 


McMiTlBe 

of 

Sidenel  Noon. 


S      m       ii 

19  17  15.60 
19  13  19.69 
19  9  28.78 

19  5  27.86 
19  1  31.97 
18  57  86.06 

18  53  40.15 
18  49  44.23 
18  45  48.31 

18  41  52.89 
18  37  56.49 
18  34  0.58 

18  80  4.66 
18  26  8.75 
18  22  12.84 

18  18  16.98 
18  14  21.02 
18  10  25.11 

18  6  29.20 
18  2  38.80 
17  58  37.38 

17  54  41.47 
17  50  45.56 
17  46  49.65 

17  42  53.78 
17  38  57.82 
17  35  1.91 

17  81  6.01 
17  27  10.09 
17  23  14.18 

17  19  18.27 


Diit  livr  1  Hour, 

—  9*.8296. 
CLahlbJL) 
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GREENWICH  MEAN  TIME. 

i 

THE  MOOITS 

c 

1 

SEMIDIAMBTSB. 

HOBIZONTAL 

PARAT.LAT. 

UPPER  TRANSIT. 

▲GB. 

KOODa 

Midnight. 

Noon. 

DiltfDr 
IHonr. 

Midalsht. 

Diftibr 
IHonr. 

M«ridia&  of 
Qneawieh, 

DUr.  for 
IHoor. 

Noon. 

1 

2 
3 

15  5L9 

16  2.5 
16  11.0 

15  57  4 

16  7.1 
16  14.3 

1       « 

58    6.6 

58  45.8 

59  17.1 

+1.76 
1.48 
1.10 

58'  27.0 
59    2.6 
59  29.0 

+l!63 
1.31 
0.88 

h      m 

23  56.0 

6 
0  53.5 

m 
8.35 

8.44 

a 

28.4 

29.4 

0.9 

4 
5 

6 

16  16.8 
16  19.6 
16  19.4 

16  18.6 
16  19.8 
16  18.4 

59  38.2 
59  48.4 
59  47.8 

+0.65 
•fO.20 
-0.83 

59  44.7 
59  49.4 
59  44.0 

+0.43 

-0.08 

0.40 

1  52.5 

2  51.6 

3  49.5 

8.47 
8.44 
8.37 

1.9 
2.9 
3.9 

7 
8 
9 

16  16.8 
16  12,2 
16    6.3 

16  14.7 
16    9.4 
16    2.9 

59  J  S.2 
59  41.4 
58  59.5 

-0.56 
0.83 
0.99 

59  30.6 
59  11.0 
58  47.2 

-0.70 
0.91 
1.06 

4  45.3 

5  38.9 

6  30.6 

8.88 
8.19 
8.18 

4.9 
5.9 
6.9 

10 
11 
12 

15  59.4 
15  52.0 
15  44.2 

15  55.8 
15  48.1 
15  40.2 

58  34.3 
58    7.1 
57  38.4 

-1.10 
1.17 
1. 21 

58  20.9 
57  52.9 
57  23.8 

-1.14 
1.19 
1.83 

7  20.9 

8  10.7 

9  0.4 

8.08 
8.07 
8.08 

7.9 
8.9 
9.9 

13 
14 
15 

15  36.2 
15  28.0 
15  19.9 

15  32.1 
15  23.9 
15  15.9 

57    9.0 
56  39.1 
56    9.2 

-1.84 
1.85 
1.83 

56  54.1 
56  24.1 
55  54.6 

-1.85 
1.84 
1.81 

9  50.6 

10  41.3 

11  32.2 

8.10 
8.18 
8.18 

10.9 
11.9 
12.9 

16 
17 
18 

15  12.0 
15    4.6 
14  58.0 

15    8.2 
15     1.2 
14  55.1 

55  40.2 
55  12.9 
54  48.8 

-1.18 
1.08 
0.98 

55  26.2 
55    0.4 
54  38.3 

-1.14 
1.00 
0.88 

12  23.0 

13  13.1 

14  1.8 

8.10 
8.06 
8.00 

13.9 
14.9 
15.9 

19 
20 
21 

14  52.7 
14  49.0 
14  47.4 

14  50.6 
14  47.9 
14  47.5 

54  29.2 
54  15.7 
54    9.7 

-O.70 

0.41 

-0.08 

54  21.6 
54  11.7 
54    9.9' 

-0.56 
-0.86 
+0.11 

14  48.9 

15  34.4 

16  18.5 

1.93 
1.86 
1.81 

16.9 
17.9 
18.9 

22 
23 

24 

14  48.1 
14  51.4 
14  57.4 

14  49.4 

14  54.1 

15  1.5 

54  12.4 
54  24.6 
54  46.7 

+0.31 
0.71 
1.13 

54  17.3 

54  34.4 

55  1.5 

+0.61 
0.98 
1.33 

17     1.6 

17  44.4 

18  27.7 

1.79 
1.79 
1.83 

19.9 
20.9 
21.9 

25 
26 
27 

15    6.1 
15  17.3 
15  30.2 

15  11.5 
15  23.5 
15  37.2 

55  18.7 

55  59.5 

56  47.2 

+  ?.53 
1.86 
8.10 

55  38.1 

56  22.6 

57  12.9 

+1.70 
1.99 
8.17 

19  12.2 

19  58.9 

20  48.5 

1.90 
8.00 
8.14 

22.9 
23.9 
24.9 

28 
29 
30 

15  44.4 

15  58.7 

16  11.8 

15  51.6 

16  5.5 
16  17.6 

57  39.2 

58  31.7 

59  19.9 

+8.80 
8.13 
1.85 

58    5.7 

58  56.6 

59  41.0 

+8.19 
8.01 
1.64 

21  41.4 

22  37.8 

23  36.9 

8.88 
8.48 
8.61 

25.9 
26.9 
27.9 

31 

16  22.5 

16  26.7 

59  59.3 

+1.39 

60  14.4 

+1.11 

6 

28.9 
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GBBBBWiOH  MEAST  TIME. 

• 

TUE  MOON'S  BIQHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  AsoenaUm. 

DUtfor 
llOnute. 

DeoUoAtion. 

Dl£r.for 
IHinnte. 

Hour. 

Right  Asoension. 

Diiflfor 
IMinnte. 

BeeUitttkm. 

DUtfcr 
llOnatafc 

GDI 

}mDA 

Y  1. 

TUUltSDAY  3. 

h    m      B 

• 

O          /         // 

u 

h    m      B 

• 

0         0        It 

u 

0 

3  42  49.43 

9.3131 

N.14  44  54.7 

6.949 

0 

5  38  52.60 

9.5031 

N.18  28  58.4 

1 

3  45    8.36 

9.3179 

14  51  49J3 

6.871 

1 

5  41  22.86 

9.5066 

18  30  56.9 

1.913 

2 

3  47  27.58 

9.3998 

14  58  39.2 

6.791 

2 

5  43  53.26 

9.5078 

18  32  48.0 

1.790 

3 

3  49  47.10 

9.3977 

15    5  24.2 

6.709 

3 

5  46  23.80 

S.510I 

18  34  31.7 

1.687 

4 

3  52    6.90 

9.3394 

15  12    4.3 

6.097 

4 

5  48  54.48 

9.5191 

18  36    8.0 

1.543 

5 

3  54  26.99 

9.3379 

15  18  39.4 

6.543 

5 

5  51  25.29 

94^145 

18  37  36.9 

1.490 

6 

3  56  47.36 

9.3419 

15  25    9.5 

6.450 

6 

5  53  E6.22 

9.5165 

18  38  58.4 

1.996 

7 

3  59    8.02 

9.3467 

15  31  34.5 

'6.373 

7 

5  56  27.27 

3.5184 

18  40  12.4 

1.171 

8 

4     1  28.96 

9.3514 

15  37  54.3 

6.986 

8 

5  58  58.43 

9.5908 

18  41  18.9 

1JH6 

9 

4    3  50.19 

9.3561 

15  44    8.8 

6.198 

9 

6     1  29.69 

9.9919 

18  42  17.9 

0.991 

10 

4    6  11.70 

9.3608 

15  50  18.1 

6.110 

10 

6    4     1.05 

9.9935 

18  43    9.4 

0.796 

11 

4    8  33.49 

9.3655 

15  56  22.0 

6.090 

11 

6    6  32.51 

9.5951 

18  43  53.4 

0.670 

12 

4  10  55.56 

9.3701 

16    2  20.5 

5.999 

12 

6    9    4.06 

9jn65 

18  44  29.8 

0.543 

13 

4  13  17.90 

9.3747 

16    8  13.5 

5.837 

13 

6  11  35.69 

9.5978 

18  44  58.6 

0.416 

14 

4  15  40.52 

9.3793 

16  14    0.9 

5.743 

14 

6  14    7.40 

9.5991 

18  45  19.8 

0.989 

15 

4  18    3.41 

9.3838 

16  19  42.7 

'5.649 

15 

6  16  39.19 

9.5304 

18  45  33.3 

0.169 

16 

4  20  26.57 

9^)863 

16  25  18.8 

5.554 

16 

6  19  11.05 

9.5315 

18  45  39.2 

+  0JBa6 

17 

4  22  50.00 

9.3997 

16  30  49.2 

5.458 

17 

6  21  42.97 

9JS395 

18  45  37.5 

—  OUM 

18 

4  25  13.69 

9.3970 

16  36  13.8 

5.361 

18 

6  24  14.95 

9.5334 

18  45  28.1 

0.930 

19 

4  27  37.64 

9.4014 

16  41  32.5 

5.969 

19 

6  26  46.98 

9.5349 

18  45  11.1 

0.347 

20 

4  30    1.86 

9.4058 

16  46  45.3 

5.163 

20 

6  29  19.05 

9.5949 

18  44  46.4 

0.476 

21 

4  32  26.34 

9.4J01 

16  51  52.1 

5Ma 

21 

6  31  51.16 

9JS56 

18  44  14.1 

OjOOO 

22 

4  34  51.07 

9.4143 

16  56  52.8 

4.969 

22 

6  34  23.31 

9.5361 

18  43  34.1 

0.731 

23 

4  37  16.05 

WEJ 

9.4)® 

N.17    1  47.5 
>AY2. 

4.800 

23 

6  36  55.49 

9.5365 

BIDAl 

N.18  42  46.4 

r4. 

O.6B0 

0 

4  39  41.29 

9.4997 

N.17    6  36.0 

4.757 

0 

6  39  27.69 

9.5368 

N.18  41  51.0 

9Jm 

1 

4  42    6.77 

9.4967 

17  11  18.3 

4.659 

1 

6  41  59.91 

9.5371 

18  40  48.0 

1.114 

2 

4  44  32.49 

9.4307 

17  15  54.3 

4JM7 

2 

6  44  32.14 

9.5379 

18  39  37.3 

1JM9 

3 

4  46  58.45 

9.4347 

17  20  24.0 

4.449 

3 

6  47    4.37 

9.5373 

18  38  18.9 

1.370 

4 

4  49  24.65 

9.4387 

17  24  47.4 

4.336 

4 

6  49  36.61 

9.5373 

18  36  52.9 

1.487 

5 

4  51  51.09 

•  9.4496 

17  29    4.3 

4.998 

5 

6  52    8.84 

9.5379 

18  35  19.2 

1U195 

6 

4  54  17.76 

9.4463 

17  33  14.7 

4.110 

6 

6  54  41.07 

9.5370 

18  33  37.9 

1.798 

7 

4  56  44.65 

9.4500 

17  37  18.6 

4.010 

7 

6  57  13.28 

9.5367 

18  31  49.0 

1.879 

8 

4  59  11.76 

9.4537 

17  41  15.9 

3.890 

8 

6  59  45.47 

9.5369 

18  29  52.5 

9UW6 

9 

5    1  39.09 

9.4573 

17  45    6.5 

3.788 

9 

7    2  17.63 

9.5357 

18  27  48.3 

9.132 

10 

5    4    6.64 

9.4610 

17  48  50.4 

3.676 

10 

7    4  49.76 

9.5359 

18  25  36.6 

9.968 

11 

5    6  34.41 

9.4645 

17  52  27.6 

3.564 

11 

7    7  21.86 

9.5346 

18  23  17.3 

9.385 

12 

5    9    2.38 

9.4679 

17  55  58.1 

3.451 

12 

7    9  53.91 

9.5338 

18  20  50.4 

9.511 

13 

5  11  30.55 

9.4719 

17  59  21.7 

3.336 

13 

7  12  25.91 

9.5399 

18  18  16.0 

9.636 

14 

5  13  58.92 

9.4745 

18    2  38.4 

3.991 

14 

7  14  57.86 

9.5390 

18  15  MA 

9.761 

15 

5  16  27.49 

9.4777 

18    5  48.2 

.    3.106 

15 

7  17  29.75 

9J»3I0 

18  12  44.7 

9.866 

16 

5  18  56.25 

9.4808 

18    8  51.1 

9.989 

16 

7  20     1.58 

9.5300 

18    9  47.8 

3U>10 

17 

5  21  25.19 

9.4838 

18  11  46.9 

9.879 

17 

7  22  33.a5 

9JS980 

18    6  43.5 

3.134 

18 

5  23  54.31 

9.4866 

18  14  35.7 

9.754 

18 

7  25    5.05 

9.59n 

18    3  31.7 

3.957 

19 

5  26  23.61 

9.4887 

18  17  17.4 

9.636 

19 

7  27  36.67 

9.5963 

18    0  12.6 

20 

5  28  53.08 

9.4996 

18  19  52.0 

9.517 

20 

7  30    8.20 

9.5948 

17  56  46.1 

dJSOA 

21 

5  31  22.72 

9.4954 

18  22  19.4 

9.397 

21 

7  32  39.04 

9JS933 

17  53  12.3 

3.694 

22 

5  33  52.53 

9.4981 

18  24  39.6 

9.977 

22 

7  35  10.99 

9.5917 

17  49  31.2 

3.746 

23 

5  36  22.49 

HJitm 

18  26  52.6 

9.157 

23 

7  37  42.24 

9JS900 

17  45  42.8 

3.867 

24 

5  38  52.60 

9JM31 

N.18  28  58.4 

94)36 

24 

7  40  13.39 

9.5183 

N.17  41  47.1 

90^^^^^9             m 
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GKEBNWIGH  MEAS  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATIOK. 

Hour. 

RightA^oesBion. 

DUtfor 
IMlnnte. 

Deoliiuition. 

Diff.for 
1  Minute. 

Hour. 

Rij^ht  Aaoctnrion. 

Diff-for 
1  Minute. 

Declination. 

DiAfor 
1  Minute. 

SA 

TUK,I>. 

A.Y  5. 

MOHDAY  7. 

h     m     8 

8 

O           1          It 

it 

h     ni      II 

8 

O          /         1/ 

tl 

0 

7  40  13.39 

9.5183 

N.17  41  47.1 

3.988 

0 

9  38    2.22 

9.3709 

N.12  26  5a8 

8.769 

1 

7  42  44.44 

9.5166 

17  37  44.2 

4.107 

1 

9  40  24.69 

9.3787 

12  18    5.9 

8.83^ 

2 

7  45  15.37 

9.5146 

17  33  34.2 

4.996 

2 

9  42  46.95 

9.3698 

12    9  13.5 

8.909 

3 

7  47  46.19 

9.5IS7 

17  29  17.1 

4.344 

3 

9  45    8.99 

9.3656 

12    0  16.8 

8.981 

4 

7  50  16.89 

9.5107 

17  24  52.9 

4.469 

4 

9  47  30.82 

9.3691 

11  51  15.8 

.9.051 

5 

7  52  47.47 

9.5087 

17  20  21.6 

4.580 

5 

9  49  52.44 

9.3586 

11  42  10.7 

9.119 

6 

7  55  17.93 

9.5065 

17  15  43.3 

4.697 

6 

9  52  13.85 

94L'»1 

11  33    1.5 

9.187 

7 

7  57  48.25 

9.5049 

17  10  58.0 

4.819 

7 

9  54  35.05 

9.3516 

11  23  48.2 

9SM 

8 

8    0  18.44 

9.5090 

17    6    5.8 

4.997 

8 

9  56  56.04 

9.3480 

11  14  31.0 

9.319 

9 

8    2  48.49 

9.4997 

17     1     6.8 

5.041 

9 

9  59  16.81 

9.3444 

11    5    9.9 

9.384 

10 

8    5  18.40 

9.4973 

16  56    0.9 

5.154 

10 

10     1  37.37 

9.3410 

10  55  44.9 

9.447 

II 

8    7  48.16 

9.4948 

16  50  48.3 

5.967 

11 

10    3  57.73 

9.3376 

10  46  16.2 

9.509 

12 

8  10  17.78 

9.4093 

16  45  28.9 

5.379 

12 

10    6  17.88 

9.3341 

10  36  43.8 

9.570 

13 

8  12  47.24 

9.4807 

16  40    2.8 

5.490 

13 

10    8  37.82 

9.3307 

10  27    7.8 

9.630 

14 

8  15  16.54 

9.4870 

16  34  30.1 

5.600 

14 

10  10  57.56 

9.3979 

10  17  28.2 

9.688 

15 

8  17  45.68 

9.4843 

16  28  50.8 

5.710 

15 

10  13  17.09 

9.3938 

10    7  45.2 

9.745 

16 

8  20  14.66 

9.4816 

16  23    4.9 

5.818 

16 

10  15  36.42 

9.3905 

9  57  58.8 

9.809 

17 

8  22  43.48 

9.4789 

16  17  12.6 

5.996 

17 

10  17  55.55 

9.3171 

9  48    9.0 

9.858 

18 

8  25  12.13 

9.4760 

16  11  13.8 

6.033 

18 

10  20  14.47 

9.3137 

9  38  15.9 

9.919 

19 

8  27  40.60 

9.4731 

16    5    8.6 

6.130 

19 

10  22  33.20 

9.3105 

9  28  19.6 

9M3 

20 

8  30    8.90 

9.4709 

15  58  57.1 

6.943 

20 

10  24  51.73 

9.3079 

9  18  20.3 

10.014 

21 

8  32  37.02 

9.4678 

15  52  39.4 

6.347 

21 

10  27  10.06 

9.3039 

9    8  17.9 

10.065 

22 

8  35    4.96 

9.4649 

15  46  15.5 

6.450 

22 

10  29  28.19 

9.3006 

8  58  12.5 

10.114 

23 

8  37  32.72 

SI 

9.4619 

N.15  39  45.4 
Y  6. 

6.553 

23 

10  31  4ai3 
Tl 

9.9974 

iKHr>A 

N.  8  48    4.2 
.T8. 

10.168 

0 

8  40    0.30 

9.4581 

N.15  33    9,1 

6.655 

0 

10  34    3.88 

9.9949 

N.  8  37  53.1 

10.908 

1 

8  42  27.69 

9.4549 

15  26  26.8 

6.754 

1 

10  36  21.44 

9.9911 

8  27  39.2 

10.954 

2 

8  44  54.89 

9.4517 

15  19  38.6 

6.853 

2 

10  38  38^1 

9.9879 

8  17  22.6 

10.998 

3 

8  47  21.89 

9.4484 

15  12  44.5 

6.951 

3 

10  40  55.99 

9J9848 

8   7   a4 

10.349 

4 

8  49  48.70 

9.4459 

15    5  44.5 

7.048 

4 

10  43  12.98 

9.9817 

7  56  41.6 

10.383 

5 

8  52  15.32 

9.4491 

14  58  38.7 

7.144 

5 

10  45  29.79 

9.9787 

7  46  17.4 

10.493 

6 

8  54  41.75 

9.4388 

14  51  27.2 

7.938 

6 

10  47  46.42 

9JI757 

7  35  50.8 

10.463 

7 

8  57    7.98 

9.4354 

14  44  10.1 

7.339 

7 

10  50    2.87 

9.8797 

7  25  21.8 

10.509 

8 

8  59  34.00 

9.4390 

14  36  47.3 

7.496 

8 

10  52  19.14 

9.9607 

7  14  50.5 

10.539 

9 

9    1  59.82 

9.4967 

14  29  18.9 

7.519 

9 

10  54  35.23 

9.9668 

7    4  17.1 

10.574 

10 

9    4  25.44 

9.4953 

14  21  45.0 

7.600 

10 

10  56  51.15 

9.9639 

6  53  41.6 

10.610 

11 

9    6  50.85 

9.4918 

14  14    5.8 

7.698 

11 

10  59    a90 

9.9611 

6  43    3.9 

10.645 

12 

9   9  iao6 

9.4184 

14    6  21J) 

7.788 

12 

11     1  22.48 

9JI583 

6  32  24.2 

io.6n 

13 

9  11  41.06 

9.4140 

13  58  31.5 

7.874 

13 

11    3  37.89 

9J9586 

6  21  42.6 

10.708 

14 

9  14    5.85 

9.4114 

13  50  36.4 

7.961 

14 

11    5  53.14 

9J9S87 

6  10  59.2 

10.739 

15 

9  16  30.43 

9.4060 

13  42  36.2 

8.046 

15 

11    8    8.22 

8J9500 

6    0  13.9 

10.769 

16 

9  18  54.81 

9.4046 

13  34  30.9 

8.130 

16 

11  10  23.14 

9.8474 

5  49  26.9 

10.797 

17 

9  21  18.98 

3.4011 

13  26  20.6 

8.919 

17 

11  12  37.91 

9.9448 

5  38  38.3 

10.893 

18 

9  23  42.94 

9.3976 

13  18    5.4 

8.994 

18 

11  14  52.52 

9.9498 

5  27  48.1 

10.840 

19 

9  26    6.69 

9.3940 

13    9  45J3 

8.375 

19 

11  17    6.98 

8^1397 

5  16  56.4 

10.874 

20 

9  28  30.22 

9.3904 

13     1  20.4 

8.455 

20 

11  19  21.28 

8.8371 

5    6    3.2 

10.896 

21 

930  53.54 

9.3809 

12  52  50.7 

8.534 

21 

11  21  35.43 

8.8347 

4  55    8.6 

10.991 

22 

9  33  1&65 

9.3833 

12  44  16.3 

8.619 

22 

11  23  49.44 

8J9393 

4  44  12.7 

10JH9 

23 

9  a5  39.54 

9.3797 

12  35  37.3 

8.688 

23 

11  26    3.31 

9.9999 

4  33  15.6 

10Je9 

24 

938    2J22 

9.37B9 

N.12  26  53.8 

8.768 

24 

11  28  17.03 

9.8975 

N.  4  22  17.8 

10.981 

tmm 
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• 

GSEBNWIOH  MEAIir  TIME. 

THE  MOON'S  BIGHT  ABCENSION  AND  DECLINATION. 

Hour. 

Bight  Aaoenaion. 

I>lir.&r 
HUnnto. 

DedloBtton. 

Difllfor 
IMJnnte. 

Hoar. 

Dim  for 
IMJnnto. 

Diff.for 
llOnnteJ 

WE  J 

DNESI 

)AY  9. 

PRTDAT  11. 

ta     xn      • 

• 

O          1         t» 

// 

h    m      B 

■ 

O           1          It 

It 

0 

11  28  17.03 

9.9a7& 

N.  4  22  17.3 

lojiei 

0 

13  13  19.83 

9.1660 

S.  4  26  44.7 

10.679  ; 

1 

11  30  30.61 

94KI58 

4  11  17.9 

10.900 

1 

13  15  29.78 

9.1658 

4  37  24.1 

104H9  - 

2 

11  32  44.06 

2.9930 

4    0  17.4 

iijon 

2 

13  17  39.72 

9.1666 

4  48    1.7 

10.610  I 

3 

11  34  57.37 

9.9908 

3  49  15i) 

11.033 

3 

13  19  49.65 

9.1653 

4  58  37.3 

10.578 

4 

11  37  10^ 

9.9186 

3  38  13.5 

.  11.047 

4 

13  21  59.56 

9.1658 

5    9  11.0 

10.545  ; 

5 

11  39  23.60 

9.9166 

3  27  10.3 

11.061 

5 

13  24    9.47 

9.1651 

5  19  42.7 

10.511   ' 

6 

11  41  36.53 

9.9144 

3  16    6.2 

11.074 

6 

13  26  19.37 

9.1648 

5  30  12.3 

10.476 

7 

11  43  49.33 

9.9193 

3    5    1.4 

11.085 

7 

13  28  29.26 

9.1640 

5  40  39.8 

10.440 

8 

11  46    2.01 

9.9103 

2  53  56.0 

11.005 

8 

13  30  39.16 

9.1660 

5  51    5.1 

10.403 

9 

11  48  14.57 

9.9083 

2  42  50.0 

11.104 

9 

13  32  49.06 

9.1660 

6    1  28.1 

10.365 

10 

11  50  27.01 

9.9064 

2  31  43.5 

11.119 

10 

13  34  58.96 

9.1651 

6  11  48.9 

10.397 

11 

11  52  39.34 

9.9046 

2  20  36.5 

11.190 

11 

13  37    8.87 

9.1608 

6  22    7.3 

10.987 

12 

11  54  51.56 

9JSKM 

2    9  29.1 

11.197 

12 

13  39  18.78 

9.1653 

6  32  23.3 

10.947 

13 

n  57    3.67 

9.9010 

1  58  21.3 

11.139 

13 

13  41  28.70 

9.1654 

6  42  36.9 

10.906 

14 

11  59  15.68 

9.1989 

1  47  13.3 

11.135 

14 

13  43  38.63 

9.1666 

6  52  47.9 

10.163 

15 

12    1  27.58 

9.1975 

1  36    5.1 

11.137 

15 

13  45  48.57 

9.1658 

7    2  56.4 

10.190 

16 

12    3  39.38 

9.1958 

1  24  56.8 

11.140 

16 

13  47  58.53 

9.1661 

7  13    2.3 

10UI76 

17 

12    5  51.08 

9.1049 

1  13  48.3 

11.149 

17 

13  50    8.50 

9.1663 

7  23    5.5 

lojm 

18 

12    8    2.69 

9.1997 

1    2  39.8 

11.141 

18 

13  52  18.48 

9.1665 

7  33    6.1 

9.986 

19 

12  10  14.21 

9.1919 

0  51  31.4 

11.140 

19 

13  54  28.48 

9.1660 

7  43    3.9 

8.938 

20 

12  12  25.64 

9.1807 

0  40  23.0 

11.138 

20 

13  56  38.51 

9.1673 

7  52  58.8 

8.808 

21 

12  14  36.98 

9.1883 

0  29  14.8 

11.135 

21 

13  58  48.56 

9.1677 

8    2  50.9 

0.814 

22 

12  16  48.24 

9.1860 

0  18    6.8 

nasi 

22 

14    0  58.63 

9.1681 

8  12  40.1 

8.796 

23 

12  18  59.41 
THl 

9.16B6 

JRSBA 

N.  0    6  59.1 
lY  10. 

11.195 

23 

14    3    8.73 

SAG 

9.1685 

8.  8  22  26.3 
LY  12. 

8.746 

0 

12  21  lOiM) 

9.1843 

S.  0    4    8.2 

11.118 

0 

14    5  18.85 

9.1600 

S.  8  32    9.6 

8406 

1' 

12  23  21.52 

9.1831 

0  15  15.1 

11.111 

1 

14    7  29.00 

9.1004 

8  41  49.8 

8.644 

2 

12  25  32.47 

9.1818 

0  26  21.6 

11.103 

2 

14    9  39.18 

9.1700 

8  51  26.8 

8.501 

3 

12  27  43.34 

9.1806 

,0  d7  27.5 

11.003 

3 

14  11  49.40 

9.1706 

9    1    0.7 

8.638 

4 

12  29  54.14 

9.1705 

0  48  32.8 

11UW3 

4 

14  13  59.65 

9.1711 

9  10  31.4 

8.484 

5 

12  32    4.88 

9.1785 

0  59  37.5 

11.079 

5 

14  16    9.93 

9.1716 

9  19  58.8 

8.430 

6 

12  34  15.56 

9.1775 

1  10  41.5 

11.060 

6 

14  18  20.24 

9.1799 

9  29  2a0 

ojns 

7 

12  36  26.18 

9.1765 

1  21  44.7 

11.047 

7 

14  20  30.59 

9.1798 

9  38  43.8 

0.318 

8 

12  38  36.74 

9.1755 

1  32  47.0 

114139 

8 

14  22  40.98 

9.1734 

9  48    1.2 

0.901 

9 

12  40  47.24 

9.1746 

1  43  48.5 

11.017 

9 

14  24  51.40 

9.1740 

9  57  15.1 

0.903 

10 

12  42  57.69 

9.irj7 

1  54  49.1 

11.001 

10 

14  27    1.86 

9.1747 

10    6  25.5 

0.144 

11 

12  45    8.09 

9.1790 

2    5  48.6 

10JM3 

11 

14  29  12.37 

9.1755 

10  15  32.4 

04185 

12 

12  47  18.44 

9.1799 

2  16  47.0 

10.864 

12 

14  81  22.92 

8.1700 

10  24  35.7 

04»4 

13 

12  49  28.75 

9.1715 

2  27  44.3 

10.046 

13 

14  33  33.51 

9.1760 

10  33  35.3 

8J63 

14 

12  51  39.02 

9.1708 

2  38  40.5 

10.896 

14 

14  35  44.14 

9.1770 

10  42  31.3 

6JW9 

15 

12  53  49.24 

9.1701 

2  49  35.4 

lOUNM 

15 

14  37  54.82 

9.1783 

10  51  23.6 

8.810 

16 

12  55  59.43 

9.1605 

3    0  29.0 

10.889 

16 

14  40    5^ 

9.1701 

11    0  12.1 

8.777 

17 

12  58    9.58 

9.1688 

3  11  21.3 

10.860 

17 

14  42  16.31 

9.1798 

11    8  56.8 

8.713 

18 

13    0  19.69 

9.1683 

3  22  12.2 

10.836 

18 

14  44  27.12 

9.1806 

11  17  37.7 

BMB 

19 

13    2  29.77 

9.1678 

3  33    1.6 

10.611 

19 

14  46  37.96 

9.1814 

11  26  14.7 

8M3 

20 

13    4  39.8;3 

9.1674 

3  43  49.5 

10.785 

20 

14  48  48.89 

9.1801 

11  34  47.7 

8.517 

21 

13    6  49.86 

9.1670 

3  54  35.8 

10.758 

21 

14  50  59.84 

9.1800 

11  43  16.7 

8.440 

22 

13    8  59.87 

9.1667 

4    5  20.5 

10.731 

22 

14  53  10.84 

9.1837 

11  51  41.6 

8J80 

23 

13  11    9.86 

9.1663 

4  16    3.5 

10.708 

23 

14  55  21.89 

9.1847 

12    0    2.5 

8.314 

24 

13  12  19.83 

9.1660 

S.  4  26  44.7 

10.879 

24 

14  57  33.00 

9.1856 

8.12    8  19.3 

8.815 

vin. 
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GEBBNWIOH  MEAN  TIME. 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 


Honr. 


Right  AsceiiBion. 


Diff.for 
1  Minute. 


Deolination. 


Biff,  for 
1  Minute 


0 

1 

2 

li 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  13. 


ll       lU 

14  57 


14 
15 
15 
15 
15 
15 
15 
15 
15 
15 


59 

I 

4 

« 

8 

10 

12 

15 

17 

19 


15  21 
15  23 
15  26 
15  28 
15  30 
15  32 
15  34 
15  37 
15  39 
15  41 
15  43 
15  45 
15  48 


8 

8 

3:?.00 

3.1856 

44.16 

9.1864 

55.36 

2.1871 

6.61 

2.1879 

17.91 

2.1887 

29.26 

2.1896 

40.66 

2.1905 

52.12 

2.1914 

3.63 

2.1922 

15.19 

2.1930 

26.79 

2.1938 

38.45 

2.1947 

50.16 

2.1956 

l.J>2 

2.1964 

13.73 

2.1979 

25.59 

2.1980 

37.49 

2.1987 

49.44 

2.1996 

1.44 

2.2004 

13.49 

2.2012 

25.59 

2.2020 

37.73 

2.2027 

49.92 

2.2035 

2.15 

2.2049  ' 

S.12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 

S.14 


8  19.3 
16  31.9 
2r  40.3 
32  44.5 
44.4 
40.0 
31.3 
18.2 
0.6 
38.5 
11.9 
40.7 
5.0 
24.7 
3^).6 
49.8 
55.3 
56.1 
52.1 
SI  43.2 
38  29.4 
45  10.8 
51  47.3 
58  18.7 


40 
48 
56 

4 
12 
19 
27 
34 
42 
49 
56 

3 
10 
17 
24 


MONDAY  14. 


15  50 
15  52 
15  54 
15  56 
15  59 


16 
16 
16 
16 


1 
3 
5 

7 


16  10 
16  12 
16  14 
16  16 
16  18 
16  21 
16  23 
16  25 
16  27 
16  30 
16  32 
16  34 
16  36 
16  38 
16  41 
16  43 


14.42 

26.74 
39.10 
51.50 

3.94 
16.42 
28.94 
41.50 
54.01^ 

6.71 
19.36 
32.05 
44.77 
57.52 
10.30 
23.10 
35.92 
48.77 

1.64 
14.53 
27.44 
40.36 
53.:i0 

6.25 
19.21 


2.9049 
2.S057 
2.2063 
2.2070 
2.2077 
2.2083 
2.2090 
2.2096 
2.2101 
9.9106 
2.2112 
9.2118 
2.2123 
2.2128 
9.9139 
9.9135 
9.9139 
2.9143 
9.9147 
9.9150 
2.2159 
9.9155 
9.9157 
9.9159 
9.9161 


S.15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
17 
17 

S.17 


4 
11 
17 
23 
2i) 
35 
41 
47 


4 

9 

15 

20 

25 

31 

36 

41 

45 

50 

55 

59 

4 

8 

13 


45.1 

6.5 
22.8 
34.1 
40.2 
41.2 
37.0 
27.6 
53  12.9 
58  53.0 
27.8 
57.3 
21.5 
40.3 
53.7 
1.7 
4.3 
1.4 
53.0 
39.2 
19.8 
54.9 
24.4 
48.4 
6.8 


8.945 

8.175 
8.105 
8.034 
7.963 
7.801 
7.818 
7.744 
7.669 
7.594 
7.518 
7.443 
7.367 
7.368 
7.909 
7.131 
7.059 
6.973 
6.809 
6.811 
6.730 
6.649 
6.566 
6.489 


6.398 
6.314 
6.930 
6.145 
6.059 
5.973 
5.887 
5.799 
5.719 
5.694 
5.536 
5.447 
5.358 
5.968 
5.178 
5.088 
4.997 
4.906 
4.815 
4.793 
44»1 
4.538 
4.446 
4.353 
4J960 


Hour. 


Bight  Aiwension. 


Diff.for 
IMinate. 


Declinalion. 


Diill  for 
1  Minute. 


0 
I 
2 

3 

4 

5 

6 

7 

8 

9 

0 

1 
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3 

4 

5 

6 

7 

8 

19 

20 

21 

22 

23 


0 
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2 

3 

4 

5 

6 

7 

8 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  15. 


h  m 
16  43 
16  45 
16  47 
16  49 
16  52 
16  54 
16  56 
16  58 


17 
17 
17 
17 
17 
17 
17 
17 
17 


1 

3 

5 

7 

9 

12 

14 

16 

18 


17  20 
17  23 
17  25 
17  27 
17  29 
17  32 
17  34 


8 

8 

19.21 

9.9161 

S.l 

32.18 

9.9168 

1 

45.16 

9.9163 

1 

58.14 

9.2163 

1 

11.12 

9.9163 

1 

24.10 

9.9164 

1 

37.09 

9.2164 

1 

50.07 

9.9163 

1 

3.05 

9.9169 

.    1 

16.02 

9.9161 

1 

28.98 

9.9159 

1 

41.93 

9.9157 

1 

54.87 

9.9155 

1 

7.79 

8.9152 

1 

20.69 

9.9149 

1 

33.58 

9J9146 

1 

46.44 

9.9149 

1 

59.28 

9.9137 

1 

12.09 

9.9139 

1 

24.87 

9.9197 

1 

37.62 

9.9199 

1 

50.34 

8.9117 

1 

3.02 

9.9110 

1 

15.66 

9.9103 

S.1 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


13 
17 
21 
25 
29 
33 


// 


6.8 

19.6 

26.7 

28.2 

24.0 

14.2 

36  58.7 

40  37.5 

44  10.6 

47  38.0 

50  59.6 

54  15.5 

57  25.6 

0  30.0 

3  28.6 

6  21.4 

9  8.5 

49.8 

25.2 

54.8 

18.7 

36.8 

49.1 

55.5 


11 
14 
16 
19 
21 
23 
25 


WEDNESDAY  16. 


17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 


36  28.26 

9.9096 

38  40.82 

9.2089 

40  53.33 

9.9082 

43    5.80 

9.9074 

45  18.22 

9.9066 

47  30.58 

9Jn55 

49  42.88 

9.9046 

51  55.13 

9.9037 

54    7.32 

9.9097 

56  19.45 

9.9016 

58  31.51 

9JM)05 

0  43.51 

9.1994 

2  55.44 

9.1068 

5    7.30 

9.1970 

7  19.08 

9.1967 

9  30.79 

9.1945 

11  42.42 

9.1939 

13  53.97 

9.1918 

16    5.43 

9.1903 

18  16.81 

9.1889 

20  28.10 

9.1874 

22  39.30 

9.1860 

24  50.41 

9.1844 

27    1.43 

9.1899 

29  12.36 

8.1813 

S.18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

S.18 


27  56.1 
29  50.9 
31  39.9 
33  23.1 

35  0.4 

36  31.9 

37  67.6 

39  17.5 

40  31.6 

41  39.9 
42.4 
39.1 
30.1 
15.3 
54.6 

46  28.2 

46  56.0 

47  18.1 
47  34.5 
47  45.1 
47  50.0 
47  49.2 
47  42.7 
47  30.5 
47  12;7 


42 
43 
44 
45 
45 


u 
4.960 

4.166 

4.078 

3.9n 

3.883 

3.789 

3.694 

3.509 

3.504 

3.408 

.3.319 

3.917 

3.191 

3.095 

3.998 

9.839 

9.736 

9.639 

9.549 

9.446 

9.350 

9.953 

9.156 

9.056 


1.969 
1.865 
1.768 
1.671 
1.573 
1.477 
1.380 
1.883 
1.187 
1.090 
0.993 
0.807 
0.801 
0.704 
0.608 
0.519 
0.416 
0.391 
0.995 
0.199 
-0.034 
•I- 0.061 
0.166 
0.850 
0.344 
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IX. 


GBBE14WIGH  MEAN  TIME. 

THE  MOON'S  RIGHT  ABCENSION  AND  DECLINATION. 

Hoar. 

BlghtAaowntflB. 

IMfllfor 
IMJnnte. 

DcoHnation. 

Dlff-for 
llCinute. 

Hour. 

Bight  Awowialon. 

Dtfr.for 
1  Minute. 

Dftolinalihm. 

Diir.for 
IMlnnta. 

TH1 

JKSDi 

LY  17. 

SATUKI>AY  19. 

h    m      ■ 

■ 

0     i    It 

II 

h    m      B 

■ 

0      1      II 

// 

0 

18  29  12^ 

9.1813 

8.18  47  12.7 

0.344 

0 

20  11  28.93 

9.0790 

S.16  48    1.1 

4.466 

1 

18  31  23.19 

9.1798 

18  46  49.2 

0.439 

1 

20  13  33.17 

94)603 

16  43  30.9 

4.541 

2 

18  33  33.91 

9.1778 

18  46  20.0 

0.533 

2 

20  15  37.24 

9.0665 

16  38  56.2 

4.615 

3 

18  35  44.53 

9.1769 

18  45  45.2 

0.697 

3 

20  17  41.15 

9.0638 

16  34  17.1 

4.689  < 

4 

18  37  55.05 

9.1744 

18  45    4.8 

0.790 

4 

20  19  44.90 

9.0619 

16  29  33.5 

4.769 

5 

18  40    5.46 

9.1796 

18  44  18.8 

0.813 

5 

20  21  48.49 

9.0586 

16  24  45.6 

4.835 

6 

18  42  15.76 

9.1707 

18  43  27.2 

0.907 

6 

20  23  51.93 

9.0658 

16  19  53.3 

44)07  1 

7 

18  44  25.95 

9.1689 

18  42  30.0 

0.990 

7 

20  25  55.20 

9.0539 

16  14  56.7 

4.979  1 

8 

18  46  36.03 

9.1671 

18  41  27.3 

1.091 

8 

20  27  58.31 

9.0505 

16    9  55.8 

54)51   i 

9 

18  48  46.00 

9.1666 

18  40  19.1 

1.183 

9 

20  30     1.26 

9.0478 

16    4  50.6 

5.199 

10 

18  50  55.85 

9.1639 

18  39    5.3 

1.975 

10 

20  32    4.05 

9.0458 

15  59  41.2 

5.199 

11 

18  53    5.58 

9.1619 

18  37  46.1 

1.366 

11 

20  34    6.68 

9.0495 

15  54  27.6 

5.961   ; 

12 

18  55  15.19 

9.1509 

18  36  21.4 

1.457 

12 

20  36    9.15 

9.0306 

15  49    9.9 

5.330  j 

13 

18  57  24.68 

9.1579 

18  34  51.2 

1.548 

13 

20  38  11.46 

9.0379 

15  43  48.0 

5J99  1 

14 

18  59  34.05 

9.1551 

18  33  15.6 

IJS3» 

14 

20  40  13.61 

9.0945 

15  38  22.0 

5,467 

15 

19     1  43.29 

9.I5S9 

18  31  34.6 

1.798 

15 

20  42  15.60 

9.0318 

15  32  52.0 

5.534 

16 

19    3  52.40 

9.1508 

18  29  48.2 

1.818 

16 

20  44  17.43 

9.0999 

15  27  17.9 

5.601 

17 

19    6    1.39 

9.1487 

18  27  56.4 

1.907 

17 

20  46  19.11 

9.0966 

15  21  39i) 

54167  1 

18 

19    8  10.25 

9.1466 

18  25  59.3 

1.997 

18 

20  48  20.63 

9.0940 

15  15  57i) 

5.733  1 

19 

19  10  18.97 

9.1443 

18  23  56.8 

9.086 

19 

20  50  21.99 

9.0913 

15  10  11.9 

5.790  , 

20 

19  12  27.56 

9.1491 

18  21  49.0 

9.173 

20 

20  52  23.19 

9.0187 

15    4  22.0 

5.863 

21 

19  14  36.02 

9.1386 

18  19  36.0 

9.961 

21 

20  54  24.24 

9.0169 

14  58  28.3 

5.997 

22 

19  16  44.34 

9.1375 

18  17  17.7 

9J48 

22 

20  56  25.13 

94)136 

14  52  30.7 

5.991 

23 

19  18  52.52 
FI 

9.1359 

HDAT 

8. 18  14  54i2 

la 

9.436 

23 

20  58  25.87 
SI 

94)111 

JJS1>A1 

S.  14  46  29.3 
I  20. 

64)64 

0 

19  21    0.56 

9.1398 

8. 18  12  25.4 

9.583 

0 

21    0  26.46 

9.0085 

8. 14  40  24.2 

6.117 

1 

19  23    8.46 

9.1305 

18    9  51.4 

%JM 

1 

21    2  26.89 

94)060 

14  34  15.3 

6.179 

2 

19  25  16.22 

9.1988 

18    7  12.3 

9.694 

2 

21    4  27.17 

94)034 

14  28    2.7 

6.941 

3 

19  27  23.84 

9.1958 

18    4  28.1 

9.779 

3 

21    6  27.30 

94)000 

14  21  46.4 

6.308 

4 

19  29  31.31 

9.1933 

18    1  38.8 

9.864 

4 

21    8  27.28 

1.9984 

14  15  26.5 

6.309 

5 

19  31  38.64 

9.1909 

17  58  44.4 

9.949 

5 

21  10  27.11 

1.9050 

14    9    3.0 

6.499 

6 

19  33  45.82 

9.1184 

17  55  44.9 

3.033 

6 

21  12  26.79 

1.0935 

14    2  35.9 

6.481 

7 

19  35  52.85 

9.1159 

17  52  40.4 

3.117 

7 

21  14  26.33 

14)011 

13  56    5.3 

6.539 

8 

19  37  59.73 

9.1135 

17  49  30.9 

3.900 

8 

21  16  25.72 

1.9886 

13  49  31.2 

6.596 

9 

19  40    647 

9:1111 

17  46  16.4 

3.989 

9 

21  18  24.96 

1J889 

13  42  53.5 

6.656  1 

10 

19  42  13.06 

9.1085 

17  42  57.0 

3.365 

10 

21  20  24.06 

1J638 

13  36  12.4 

6.713  > 

11 

19  44  19.49 

9.1058 

17  39  32.6 

3.447 

11 

21  22  23.02 

1.9614 

13  29  27.9 

6.770 

12 

19  46  25.76 

9.1039 

17  36    3.3 

3J^98 

12 

21  24  21.83 

1J790 

13  22  40.0 

6.896 

13 

19  48  31.88 

9.1007 

17  32  29JJ 

3.600 

13 

21  26  20.50 

1J787 

13  15  48.8 

6.881 

14 

19  50  37.85 

9.0988 

17  28  50.2 

3.600 

14 

21  28  19.04 

14)745 

18    8  54.3 

64)37 

15 

19  52  43.67 

9.0057 

17  25    6.4 

3.769 

15 

21  30  17.44 

1.9399 

13    1  56.4 

6.999 

16 

19  54  49.33 

9.0990 

17  21  17.9 

3.848 

16 

21  32  15.70 

1J699 

12  54  55.3 

74)45 

A  17 

19  56  54.83 

9.0004 

17  17  24.6 

3.997 

17 

21  34  13.83 

1J677 

12  47  51.0 

74)08 

18 

19  59    0.18 

9.0878 

17  13  26.6 

44)06 

18 

21  36  11.83 

1.9656 

12  40  43.5 

7.151 

19 

20    1     5.37 

9.0859 

17    9  23.9 

4.084 

19 

21  38    9.70 

1J634 

12  33  32.9 

7.903 

20 

20    3  10.40 

9.0895 

17   5  ia5 

4.169 

20 

21  40    7.43 

1.9619 

12  26  19.2 

7454 

21 

20    5  15.27 

9.0798 

17     1     4.5 

4.938 

21 

21  42    5.03 

1J680 

12  19    2.4 

7J06 

22 

20    7  19.98 

9.0779 

16  56  47.9 

4.314 

22 

21  44    2.51 

1.9569 

12  11  42.5 

7J57 

23 

20    9  24.53 

9.0746 

16  52  26.8 

4.300 

23 

21  45  59.86 

1.9548 

12    4  19.5 

7.408 

24 

20  11  28.93 

8.0790 

8. 16  48    1.1 

4.466 

24 

21  47  57.08 

14)697 

3.11  56  53.5 

7.457 

X. 
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GEBBNWIOH  MBAN^  TIME. 

THE  MOON'S  RIQHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RifTbtAaoMMion. 

DHL  for 
llfiBata. 

DeeliiiAtkm. 

Difllfor 
IMinate. 

Hoar. 

Bight  Aaoension. 

Biffl  for 
IMlnute. 

DaoUiifttloii. 

Diltfor 
IMJnuUi. 

M( 

)NDA1 

r  21. 

WEDNESDAY  28. 

h    m     ■ 

• 

O         t         it 

M 

b    m      8 

B 

0        «           It 

H 

0 

21  47  57.08 

1.8597 

8.11  56  53.5 

7.457 

0 

23  19  58.15 

1.8864 

S.  5  11  39.5 

9.933 

1 

21  49  54.18 

1.8607 

11  49  24.6 

7.506 

1 

23  21  51.93 

1.8968 

5    2  24.8 

9.957 

2 

21  51  51.17 

IJM88 

11  41  52.8 

7.554 

2 

23  23  45.70 

1.6861 

4  53    8.7 

9.980 

3 

21  53  48.04 

IJH68 

11  34  18.1 

7.00Q 

3 

23  25  39.46 

1.8860 

4  43  51.2 

8.303 

4 

21  55  44.79 

1.8448 

1 1  26  40.5 

7.650 

4 

23  27  33.22 

1.8961 

4  34  32.3 

8m%7 

5 

21  57  41.42 

1.8498 

11  19    0.1 

7.687 

5 

2:3  29  26.99 

1.8869 

4  25  12.0 

9.3S0 

6 

21  59  37.94 

1.8411 

11  11  16.9 

7.743 

6 

23  31  20.76 

1.8863 

4  15  50.3 

8.379 

7 

22    1  34.35 

1.8389 

11     3  30.9 

7.788 

7 

23  33  14.54 

1.8964 

4    6  27.3 

8.389 

8 

22    3  30.65 

1.8374 

10  55  42.2 

7.835 

8 

23  35    8.33 

1.8866 

3  57    3.1 

8.414 

9 

23    5  26.84 

1J867 

10  47  50.7 

7.880 

9 

23  37    2.13 

1.8968 

3  47  37.6 

8.435 

10 

22    7  22.93 

1.8338 

10  39  56.6 

7.994 

10 

23  38  55.95 

1.8979 

3  38  10.9 

8.455 

11 

22    9  18.91 

1J399 

10  31  59.8 

7.868 

11 

23  40  49.79 

1.8975 

3  28  43.0 

8.474 

12 

22  11  14.79 

1.8306 

10  24    0.4 

8.019 

12 

2:3  42  43.65 

1.8879 

3  19  14.0 

8.483  j 

13 

22  13  10.57 

1.8988 

10  15  58.4 

8.054 

13* 

23  44  37..54 

1.8884 

3    9  43.9 

84iI9  ' 

14 

22  15    6.25 

1.8979 

10    7  53.9 

9M6 

14 

23  46  31.46 

1.8988 

3    0  12.6 

8.531 

15 

22  17     1.84 

1.8957 

9  59  46.9 

8.138 

15 

2:3  48  25.41 

1.8994 

2  50  40.2 

8.548 

16 

22  18  57.34 

1.8949 

9  51  37.4 

8.178 

16 

23  50  19.39 

1.8988 

2  41     6.8 

8.564 

17 

22  20  52.75 

1.8997 

9  4:3  25.4 

e.S91 

17 

23  52  13.40 

1.9005 

2  31  32.5 

8.580 

18 

22  22  48.07 

1.8919 

9  a5  10.9 

8.969 

18 

23  54    7.45 

1.8013 

2  21  57.2 

9.58> 

19 

22  24  43.30 

1.8188 

9  26  54.0 

8.301 

19 

23  56     1.55 

1.8091 

2  12  20.9 

9.619 

20 

22  26  38.45 

1.8184 

9  18  34.8 

8.339 

20 

23  57  55.70 

1.9099 

2    2  43.8 

9.606 

21 

22  28  33.51 

1.8171 

9  10  13.3 

8.377 

21 

23  59  49.f)0 

1.9037 

1  53    5.8 

9.641 

23 

22  30  28.50 

1.8158 

9     1  49.5 

8.416 

22 

0    1  44.15 

1.9046 

1  43  26.9 

94)56 

23 

22  32  23.41 
TD 

1.8145 

BSD  A 

S.  8  53  23.4 
Y22. 

8.464 

23 

0    3  38.46 
THl 

1.9006 

JKSDi 

8.   1  33  47J2 
lY  24. 

8.666 

0 

22  34  18.24 

1.8133 

S.  8  44  55.0 

8.489 

0 

0    5  32.82 

1.0066 

8.  1  24    6.8 

8.680 

1 

22  36  13.00 

1.8191 

8  36  24.4 

8.588 

1 

0    7  27.25 

1.8077 

1  14  25.6 

84189 

2 

22  38    7.69 

1.8108 

8  27  51.7 

8.504 

2 

0    9  21.74 

1.8088 

1     4  4a7 

9.704 

3 

22  40    2.31 

1J086 

8  19  16.8 

8JK)0 

3 

0  11  16.30 

1.8008 

0  55    1.1 

9.715 

4 

22  41  56.87 

1.8087 

8  10  39.7 

8.635 

4 

0  13  10.93 

1.8119 

0  45  17.9 

9.795 

5 

22  43  51.36 

1J077 

8    2    0.6 

8Ut68 

5 

0  15    5.64 

1.8195 

0  35  34.1 

9.736 

6 

22  45  45.79 

1J087 

7  53  19.4 

8.704 

6 

0  17    0.43 

1.9138 

0  25  49.6 

9.746 

7 

22  47  40.17 

1.8058 

7  44  36.1 

8.738 

7 

0  18  55.30 

1.8]tt 

0  16    4.6 

9.754 

8 

22  49  34.49 

1.8048 

7  35  50.8 

8.771 

8 

0  20  50.25 

1.8106 

8.  0    6  19.1 

9.769 

9 

22  51  28.75 

1J038 

7  27    a6 

6.803 

9 

0  22  45.29 

1.8161 

N.  0    3  26.8 

9.768 

10 

22  53  22.96 

IJNOl 

7  18  14.5 

8.aM 

10 

0  24  40.42 

1.8186 

0  13  13.2 

8.7n 

11 

22  55  17.13 

1.8094 

7    9  23.5 

6.866 

11 

0  26  35.64 

1.8919 

0  23    0.0 

8.784 

12 

22  57  11.25 

1J017 

7    0  30.6 

8.887 

12 

0  28  30.96 

1J898 

0  32  47.3 

8.781 

13 

22  59    5.33 

1J018 

6  51  35.8 

BMB 

13 

0  30  26.38 

1.8945 

0  42  34.9 

8.785 

14 

23    0  59.37 

IJOOS 

6  42  39.2 

8J68 

14 

0  .32  21.90 

1.8988 

0  52  22.7 

8.788 

15 

23    2  53.37 

1.8897 

6  33  40.8 

8J68 

15 

0  34  17.53 

1J081 

1    2  10.8 

8J»4  : 

16 

23    4  47.34 

1.8889 

6  24  40.6 

8.017 

16 

0  36  13.27 

IJ8B8 

1  11  59.2 

8.888 

17 

23    6  41.28 

IMffl 

6  15  38.7 

84)46 

17 

0  38    9.13 

1J818 

1  21  47.8 

8.811 

18 

23    8  35.18 

1.8869 

6    6  35.1 

84174 

18 

0  40    5.10 

14038 

1  31  36J> 

8.613 

19 

23  10  29.06 

1.8878 

5  57  29.8 

8.109 

19 

0  42    1.19 

1.8888 

1  41  25.4 

8.815 

20 

23  12  22.92 

1.8874 

5  48  22.9 

8.198 

20 

0  43  57.41 

1.8988 

1  51  14.3 

8.816 

21 

23  14  16.75 

1.8870 

5  39  14.4 

8.185 

21 

0  45  53.75 

1.8401 

2    1    3.3 

8.617 

22 

23  16  10.56 

1.8808 

5  30    4.3 

8.181 

22 

0  47  50.22 

1.8«9 

2  10  52.3 

84U7 

23 

23  18    4.36 

1.8808 

5  20  52.7 

8JXr7 

23 

0  49  46.82 

14M45 

2  20  41.3 

8.617 

24 

23  19  58.15 

1-88M 

8.  5  11  39.5 

8.933 

24 

0  51  43.56 

1.8468 

N.  2  30  30.3 

8.816 
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OBBBNWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  AMenakm. 

IHiLtm 
llOnuto. 

DediiiAtion. 

Diir.for 
1  Minute. 

Honr. 

Right  ABoenflion. 

Diff.flDr 
1  Minute. 

Bedinatlim. 

Dtfr.for 
IMinnte. 

F] 

RIDAl 

:  25. 

SUJ^OAT  27. 

h     m      g 

• 

O         «          1/ 

// 

h    m      8 

B 

..      o        / «r 

M 

0 

0  51  43^ 

1.9468 

N.  2  30  30.3 

9.816 

0 

2  28  49.53 

9.1183 

N.IO    6  59.1 

SJM 

1 

0  53  40.44 

1.9499 

2  40  19.2 

9.813 

1 

2  30  56.77 

9.1931 

10  15  52.3 

8.867 

2 

0  55  37.46 

1.9616 

2  50    7.9 

9.811 

2 

2  :33    4.30 

9.1979 

10  24  43.1 

8.896 

3 

0  57  34.63 

1.9641 

2  59  56.5 

9.808 

3 

2  35  12.12 

9.1387 

10  33  31.4 

8.784 

4 

0  59  31.95 

1.9566 

3    9  44.9 

9.804 

4 

2  37  20.23 

9.1376 

10  42  17J2 

8.749 

5 

1     1  29.42 

1.9591 

3  19  3;).o 

9.799 

5 

2  39  28.63 

9.1494 

10  51     0.5 

8.609 

6 

1    3  27.04 

1.9617 

3  29  20.8 

9.794 

6 

2  41  37.32 

9.1473 

10  59  41.1 

8UB4 

7 

1    5  24.82 

IMH 

3  39    8.3 

9.788 

7 

2  43  46.31 

9.1583 

11     8  19.0 

8.600 

8 

1    7  22.77 

IM19 

3  48  55.4 

9.783 

8 

2  45  55.60 

9.1573 

11  16  54.2 

8.563 

9 

1    9  20.88 

1.9699 

3  58  42.1 

9.775 

9 

2  48    5.19 

9.1093 

11  25  26.6 

8.516 

10 

1   11  19.16 

ijorm 

4    8  28.4 

9.767 

10 

2  50  15.08 

9.1674 

11  33  56.1 

8.467 

11 

1  13  17.61 

1.9756 

4  18  14.2 

9.759 

11 

2  52  25.28 

9.1795 

11  42  22.7 

8.417 

12 

1  15  16.23 

1J786 

4  27  59.5 

9.750 

12 

2  54  35.78 

9.1776 

11  50  46.2 

8J67 

13 

1  17  15.03 

1J»16 

4  37  44.2 

9.740 

13 

2  56  46.59 

9.1897 

11  59    6.7 

6.316 

14 

1   19  14.02 

IMil 

4  47  28.3 

9.730 

14 

2  58  57.71 

8.1879 

12    7  24.1 

8.964 

15 

1  21  13.19 

1.9878 

4  57  11.8 

9.719 

15 

3     1     9.14 

9.1939 

12  15  38.4 

8J911 

16 

1  23  12.55 

1.9909 

5    6  54.6 

9.707 

16 

3    3  20.89 

9.1964 

12  23  49.4 

8.1S6 

17 

1  25  12.10 

IMil 

5  16  36.6 

9.603 

17 

3    5  32.95 

9.9037 

12  31  57.1 

6.100 

18 

1  27  11.84 

1.9973 

5  26  17.8 

9.680 

18 

3    7  45.33 

941090 

12  40    1.4 

8U>43 

19 

1  29  11.78 

8.0007 

5  35  .58.2 

9.666 

19 

3    9  58.03 

9.9143 

12  48    2.3 

7.986 

20 

1  31  11.92 

9.0041 

5  45  37.7 

9.659 

20 

3  12  11.05 

9.9196 

12  55  59.7 

7.997 

21 

1  33  12.27 

9.0075 

5  55  16.4 

9.636 

21 

3  14  24.38 

9.9849 

13    3  53.5 

7.867 

22 

1  35  12.82 

90)109 

6    4  54.1 

9.619 

22 

3  16  38.04 

9.9303 

13  11  43.7 

7.806 

23 

1  37  13.58 

BAH 

9.0145 

N.  6  14  30.7 
LY  26. 

9.608 

23 

3  18  52.02 

9.9357 

3NDA^ 

N.13  19  30.2 
r  28. 

7.743 

0. 

1  39  14.56 

9.0181 

N.  6  24    6.3 

9.584 

0 

3  21    6.32 

9JM11 

N.13  27  12.9 

7.680 

1 

1  41  15.74 

9.0917 

6  33  40.8 

9.566 

1 

3  23  20.95 

9.9465 

13  34  51.8 

7UI16 

2 

1  43  17.16 

9.0953 

6  43  14.2 

9.547 

2 

3  25  35.90 

9.9519 

13  42  26.8 

7.561 

3 

1  45  18.79 

9.0991 

6  52  46.4 

9.596 

3 

3  27  51.18 

9.9574 

13  49  57.9 

7.484 

4 

1  47  20.65 

9.0390 

7    2  17.3 

9.505 

4 

3  30    6.79 

9.9699 

13  57  24.9 

7.417 

5 

1  49  22.74 

9.0967 

7  11  47.0 

9.483 

5 

3  32  22.73 

9.9684 

14    4  47.9 

7.348 

6 

1  51  25.05 

9.0405 

7  21   15.3 

9.460 

6 

3  34  39.00 

9.9739 

14  12    6.7 

7.978 

7 

1  53  27.60 

9.0445 

7  30  42.2 

9.437 

7 

3  .36  .55.60 

3.3793 

14  19  21.3 

7.907 

8 

1  55  30.39 

9.0485 

7  40    7.7 

9.413 

8 

3  39  12.52 

3.9847 

14  26  31.6 

7.135 

9 

1  57  33.42 

9.0595 

7  49  31.8 

9.3b8 

9 

3  41  29.77 

3.9909 

14  33  37.5 

7.069 

10 

1  59  36.69 

9.0565 

7  58  54.3 

9.309 

10 

3  43  47.35 

9.9957 

14  40  39.0 

6.98? 

11 

2    1  40.20 

3.0606 

8    8  15.2 

9.135 

11 

3  46    5.26 

3.3013 

14  47  36.0 

6J»19 

12 

2    3  43.96 

9.0647 

8  17  34.5 

9.307 

]2 

3  48  23.51 

9.3069 

14  54  28.5 

6.836 

13 

2    5  47.97 

9.0690 

8  26  .52.1 

9.979 

]3 

3  .50  42.09 

3.3193 

15     1   16.3 

6.758 

14 

2    7  52.24 

9.0733 

8  36    8.0 

9.949 

14 

3  53    OM 

3.3178 

15    7  59.4 

6.679 

15 

2    9  56.77 

9.0777 

8  45  22.0 

9.918 

15 

3  55  20.22 

9.3933 

15  14  37.8 

6.599 

16 

2  12    1.56 

9.0880 

8  54  34.2 

9.187 

16 

3  .57  39.79 

9.3368 

15  21   11.3 

6Jil7 

17 

2  14    6.61 

9.0863 

9    3  44.5 

9.156 

17 

3  59  59.68 

3.3343 

15  27  39.S^ 

6.435 

18 

2  16  11.92 

9.0907 

9  12  52.9 

9.193 

]8 

4    2  19.90 

9.3397 

15  34    3.5 

6.351 

19 

2  18  17.50 

9.0953 

9  21  59.3 

9.089 

19 

4    4  40.45 

3.3459 

15  40  22.0 

6.967 

20 

2  20  23.36 

9.0099 

9  31     3.6 

9.a54 

20 

4    7    1.3:^ 

9..^'i07 

15  46  35.5 

6.183 

21 

2  22  29.49 

9.1044 

9  40    5.8 

9.018 

2] 

4     9  22.53 

3.3561 

15  52  43.8 

6.094 

22 

2  24  35.89 

9.1000 

9  49    5.8 

8.983 

22 

4  11  44.06 

9.3615 

15  .58  46.8 

6.006 

23 

2  26  42.57 

9.1136 

9  .58    3.6 

8.944 

23 

4  14    5.91 

9.3660 

16    4  44.5 

5.917 

24 

2  28  49.53 

8ai83 

N.IO    6  59.1 

8.906 

24 

4  16  28.09 

9.3793 

N.16  10  36.9 

5.807 

xn. 
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GBEBIirWIOH  MEAN  TIME. 


THE  MOON'S  RIQHT  ASCKNSION  AND  DECLINATION. 


Hovr. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Right  AaoflDsion. 


IMAfor 
IHinnte. 


DecIlxiAtkm. 


Diflllbr 
1  Minute. 


TUESDAY  29. 


h 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


m 

16 
18 
21 
23 
25 
28 
30 
33 
35 
38 
40 
42 
45 
47 
50 
52 


4  55 


4 
5 
5 
5 
5 
5 
5 


57 
0 
2 
4 
7 
9 

12 


8 

B 

28.09 

9J7S3 

N.l 

50.59 

SL3770 

1 

ia4i 

9.3899 

36.54 

9.3889 

59.99 

9.3895 

23.76 

9.3888 

«      M 

47.85 

9.4041 

12.25 

9.4009 

36.95 

9.4143 

1.96 

9.4103 

27.27 

9.4944 

59.89 

9.4906 

18.81 

9.4349 

45.03 

9.4304 

11.54 

9.4449 

38.34 

9.4491 

5.43 

9.4530 

32.81 

9.4587 

0.47 

9.4633 

28.41 

9.4680 

56.63 

9.4796 

25.12 

9.4771 

53.88 

9.4815 

22.90 

9.4858 

N.l 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


49 

54 

59 

4 


10  36.9 
16  23.8 
22  5.2 
27  41.0 
33  11.1 

38  35.6 
43  54.3 

7.1 
14.0 
15.0 
9.9 
8  58.7 
13  41.3 
18  17.7 
22  47.8 
27  11.6 
31  29.0 
35  39.9 

39  44.2 
43  41.9 
47  33.0 
51  17.4 
54  55.0 
58  25.8 


WEDNESDAY  30. 


5 
5 
5 
5 
5 


14 
17 
19 
22 
24 
5  27 
5  29 
5  32 
34 
37 
39 
42 
45 
47 
50 
5  52 
5  55 
57 
0 


5 
5 
5 
5 
5 
5 
5 


5 

6 
6 
6 
6 
6 
6 
6 


2 

5 

7 

10 

13 

15 


52.18 

9.4009 

N.18 

21.72 

S.4044 

18 

51.51 

9.4086 

18 

21.56 

9.5096 

18 

51.85 

9.5068 

18 

22.37 

9.5107 

18 

53.13 

9.5146 

18 

24.12 

9.5184 

18 

55,34 

9.5999 

18 

26.78 

9.5958 

18 

58.43 

9.5903 

18 

30.30 

9.5398 

18 

2.37 

9.5369 

18 

34.64 

9.5306 

18 

7.11 

9.5497 

18 

39.77 

9.5458 

18 

12.61 

9.5489 

18 

45.64 

9.5619 

18 

18.84 

9.5547 

18 

52.20 

9.5674 

18 

25.73 

9.5601 

18 

59.42 

9Ji697 

18 

a3.26 

9.56B9 

18 

7.24 

9JS675 

18 

41.36 

9.6607 

N.18 

1 

5 

8 

11 

14 

17 


49.8 
&8 
16.8 
19.8 
15.7 
4.5 
19  46.1 
22  20.4 
24  47.5 
27  7.3 
29  19.7 
31  24.7 
33  22.3 

35  12.4 

36  54.9 

38  29.9 

39  57.3 

41  17.0 

42  29.0 

43  33J3 

44  29.9 

45  18.8 

45  59.9 

46  33.2 
46  58.6 


5.897 
6.736 
5.643 
5.540 
5.455 
6.360 
5^908 
6.164 
bJOM 
4.066 
4.864 
4.769 
4MB 
4.564 
4.440 
4.343 
4.936 
4.197 
4.017 
3Jm 
3.796 
3.683 
3.570 
3.457 


3.349 
3.995 
3.108 
9.901 
9.879 
9.753 
9.633 
9.519 
9.301 
9J968 
9.146 
9.099 
1.807 
1.779 
1.646 
1.690 
IJOO 
1.964 
1.186 
1.007 
0.870 
0.750 
0.690 
0.480 
0J56 


Hour. 


Right  AaoensioQ. 


Diff.for 
1  Minute. 


Dedlnntlon. 


Difllftyr 
IMiimte. 


THURSDAY,  JULY  1. 
6  15  4l!36  I    9JB607  |n.18*  46  5^6 


II 

0J58 


PHASES  OP  THE  MOON. 


%  New  Moon 
}>  First  Quarter 
O  Full  Mood     . 
<C  Lost  Quarter. 


.  June 


d 

2 


h  m 

I  55.3 

8    19  96.7 

16      1  38.8 

24      4  34.8 


<C  Perigee. 
<C  Apogee. 


d      h 
.  June     5    10.8 

...    31      4.9 
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GBBENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

c 

4 

Name  and  Direction 
of  Oldeot. 

Noon. 

P.L. 

of 
DIff. 

nih. 

P.L. 

of 

DIff. 

VJh. 

P.L. 

of 

Dtff. 

I». 

p.  L. 

of 

DIff. 

Suit 

W. 

O           1         H 

25  59  14 

9589 

O           1        It 

27  38  20 

9580 

O           1         It 

29  17  43 

9960 

o         t      n 

80  57  21 

9580 

Regulus 

E. 

49    4  39 

9919 

47  16  30 

9909 

45  28  16 

9906 

43  39  58 

9904 

Mars 

E. 

68    5  30 

9X13 

66  20  19 

9330 

64  35    3 

9396 

62  49  42 

9994 

Jupiter 

E. 

77    3  12 

9990 

75  15  15 

9917 

73  27  13 

9914 

71  39    6 

9911 

Spica 

E. 

102  40  50 

9990 

100  53    6 

9995 

99    5  16 

9999 

97  17  21 

9210 

5 

Sun 

W. 

39  18    4 

9539 

40  58  33 

9599 

42  39    6 

9597 

44  19  42 

9596 

Saturn 

W. 

15  49  52 

9366 

17  34  16 

9340 

19  19  18 

9391 

21     4  47 

8300 

Regulus 

E. 

34  37  45 

9198 

32  49  15 

9199 

31     0  46 

9900 

29  12  19 

9909 

Mars 

E. 

54    2  16 

9317 

52  16  42 

9318 

50  31     9 

9319 

48  45  37 

9390 

Jupiter 

E. 

62  37  47 

9904 

60  49  26 

9905 

59     1     6 

9906 

57  12  47 

9907 

Spica 

E. 

88  16  59 

9919 

86  28  50 

9919 

84  40  41 

9919 

82  52  32 

9913 

6 

Suit 

W. 

52  42  51 

9587 

54  23  26 

9530 

56    3  58 

9533 

57  44  26 

9695 

Saturn 

W. 

29  55  27 

9981 

31  41  54. 

9981 

33  28  22 

9981 

35  14  50 

9961 

Mars 

E. 

39  58  25 

9330 

38  13    9 

9333 

36  27  58 

9336 

34  42  51 

9399 

Jupiter 

E. 

48  11  38 

9916 

46  23  34 

9919 

44  35  34 

9999 

42  47  39 

9996 

Spica 

E. 

73  52  19 

9994 

72    4  27 

9997 

70  16  40 

9931 

68  28  58 

9836 

7 

Sun 

W. 

66    5  39 

9555 

67  45  36 

9560 

69  25  27 

9564 

71     5  11 

9670 

Saturn 

W. 

44    638 

9994 

45  52  47 

9997 

47  38  51 

9301 

49  24  49 

9906 

Pollux 

W. 

32    4  32 

9493 

33  45  55 

'  9474 

35  27  44 

9460 

37    9  53 

9448 

Jupiter 

E. 

33  49  34 

9917 

32    2  17 

9953 

30  15    8 

9958 

28  28    7 

9964 

Spica 

E. 

59  32    9 

9960 

57  45  11 

9966 

55  58  22 

9979 

54  11  42 

9979 

Antares 

E. 

105  18    7 

9999 

103  32    6 

9304 

101  46  12 

9908 

100    0  24 

9S13 

8 

Sun 

W. 

79  21  49 

9601 

81     0  43 

9608 

82  39  27 

9615 

84  18    2 

9691 

Saturn 

W. 

58  12  50 

9333 

59  58    2 

9339 

61  43    5 

9345 

63  27  59 

9951 

Pollux 

W. 

45  43  43 

9491 

47  26  48 

9419 

49    9  55 

9419 

50  53    2 

9490 

Spica 

E. 

45  21    3 

9319 

43  35  31 

9398 

41  50  12 

9337 

40    5    7 

9M8 

Antares 

E. 

91  13  17 

9341 

89  28  17 

9348 

87  43  27 

9354 

85  58  46 

9909 

9 

Sun 

W. 

92  28  31 

9659 

94    6    6 

9667 

95  43  30 

9675 

97  20  43 

9683 

Saturn 

W. 

72  10    7 

9385 

73  54    3 

9399 

75  37  49 

9400 

77  21  24 

9407 

Pollux 

W. 

59  28    7 

9439 

61   10  56 

9436 

62  53  39 

9441 

64  36  15 

9446 

Regulus 

W. 

22  44  57 

9345 

24  2J)  51 

9351 

26  14  36 

9357 

27  59  12 

9964 

Antares 

E. 

77  18     1 

9400 

75  34  26 

9408 

73  51     2 

9417 

72    7  51 

9495 

10 

Sun 

W. 

105  24    6 

9795 

107    0  13 

973:) 

108  36    9 

9749 

110  11  53 

97S0 

Saturn 

W. 

85  56  40 

9445 

87  39  10 

9453 

89  21  30 

9460 

91     3  39 

9468 

Pollux 

W. 

73    7  26 

9474 

74  49  16 

9480 

76  30  57 

9487 

78  12  28 

9404 

Regulus 

W. 

36  39  46 

9399 

38  23  22 

9406 

40    6  48 

9414 

41  50    3 

9499 

Mars 

W. 

15    5  14 

9533 

16  45  41 

9541 

18  25  57 

42540 

20    6    2 

9S68 

Antares 

E. 

63  35    6 

9479 

61  5:3  14 

9489 

60  11  3(> 

9493 

58  30  13 

9504 

n 

Sun 

W. 

118    7  41 

9795 

119  42  15 

9805 

121    16  37 

9814 

122  50  47 

9899 

Saturn 

W. 

99  31  m 

9509 

101    12  37 

9517 

102  5.3  27 

9595 

104  34    6 

9699 

Pollux 

W. 

86  37  36 

9531 

88  18    6 

9538 

89  58  2() 

9546 

91  38  35 

9654 

Regulus 

W. 

50  23  34 

9460 

52    5  44 

9467 

5.3  47  43 

9476 

55  29  30 

9484 

Mars 

W. 

28  23  35 

9599 

30    2  31 

9607 

31  41   16 

9616 

33  19  49 

9094 

Jupiter 

W. 

22    3  32 

9475 

23  45  20 

9483 

25  26  57 

9499 

27    8  22 

S480 

Antares 

E. 

50    7  19 

9565 

48  27  36 

9579 

46  48  12 

9593 

45    9    7 

9808 

xrv. 
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LUNAB  DI8TANCK8. 


5 


8 


10 


11 


Name  And  IHroetkn 
of  Old«et. 


SUR 

ReguluB 

BfARS 
JUPITKR 

Spica 

Sun 

Saturn 

Regulii8 

Mars 

Jupiter 

Spica 

Sun 

Saturn 

Mars 

Jupiter 

Spica 

Sun 

Saturn 

Pollux 

Jupiter 

Spica 

Autares 

Sun 

Saturn 

Pollux 

Spica 

Antares 

Sun 

Saturn 

Pollux 

ReguUis 

Antares 

Sun 

Saturn 

Pollux 

Regiilus 

Mars 

Antares 

Sun 

Saturn 

Pollux 

Regulus 

Mars 

Jupiter 

Antares 


W. 
E. 
E. 
E. 
E. 

W. 
W. 
E. 
E. 
E. 
E. 

W. 
W. 
E. 
E\ 
E. 

W. 
W. 
W. 
E. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 

W. 
W. 
W. 
W. 
E. 

W. 
W. 
W. 
W. 
W. 
E. 

W. 
W. 
W. 
W. 
W. 
W. 
E. 


Midnight. 


O  I  II 

32  37  II 
41  51  36 
61    4  18 

69  50  55 
95  29  22 

46  0  19 
22  50  34 

27  23  54 

47  0    6 

55  24  29 
81     4  24 

59  24^ 

37  I  17 
32  57  49 
40  59  50 
66  41  22 

72  44  47 

51  10  40 

38  52  19 
26  41  14 

52  25  12 
98  14  43 

85  56  28 

65  12  44 
52  36  8 
38  20  17 
84  14  16 

98  57  46 
79  4  49 

66  18  44 
29  43  39 

70  24  52 

111  47  26 

92  45  37 
79  53  50 
43  :J3  7 
21  45  55 

56  49    6 

124  24  45 
106  14  33 

93  18  33 

57  11  6 
34  58  11 

28  49  36 
43  30  23 


P.L. 

of 

Biff. 


S559 
8909 
9399 
9909 

9917 

9595 
9300 
9904 

9991 
9908 
9914 

9S38 


9344 
9999 

9939 

9576 
93)1 
9439 
9970 
9987 
9317 


9358 
9491 
9350 
9363 

9691 
9415 
9451 
9371 
943J 

9760 
9476 
9501 
9499 
9566 
9516 

9839 
9549 
9S63 
9409 
9633 
9508 
9694 


XVk. 


II 


34  17  12 

40  3  11 
59  18  51 
68    2  41 

93  41  20 

47  40  57 

24  36  34 

25  35  32 
45  14  37 

53  36  13 

79  16  18 

61    5  10 

38  47  42 
31  12  53 

39  12  6 
64  53  53 

74  24  15 
52  56  24 

40  34  58 
24  54  30 
50  38  53 
96  29    9 

87  34  44 
66  57  19 

54  19  13 
36  35  43 
82  29  56 

100  34  38 

80  48  3 
68  1  6 
31  27  56 
68  42  5 

113  22  47 

94  27  24 

81  35  2 
45  16  0 
23  25  37 

55  8  15 

125  58  31 
107  54  48 
94  58  19 
58  52  31 
36  m  21 
30  30  38 

41  52    1 


P.Ii. 

DIff. 

J 


9S45 
9900 


9915 

9595 
9993 


S399 
9909 
9916 

9549 
9984 
9348 
9934 
9944 

9589 
9315 
9433 
9975 
9994 
9393 

9636 
9364 
9493 
9370 
9375 


9499 
9456 
9378 
9443 

9768 
9485 
9508 
9437 
9574 
9597 

9849 
9550 
9571 
9499 
9641 
9516 
9649 


xvraii. 


_  O  .   /    II 

35  57  22 
38  14  44 
57  33  21 
66  14  25 
91  53  15 

49  21  36 
26  22  44 
23  47  14 
43  29  10 
51  47  59 
77  28  15 

62  45  25 
40  34  5 
29  28  4 

37  24  29 

63  6  31 

76  3  35 
54  42  1 
42  17  46 
23  7  54 
48  52  45 
94  43  43 

89  12  50 

68  41  45 
56  2  15 
34  51  25 
80  45  46 

102  11  19 

82  31  6 

69  43  21 
33  12  3 
66  59  32 

114  57  57 
96  8  59 

83  16  4 
46  58  42 
25  5  8 
53  27  40 

127  32  4 

109  34  52 

96  37  54 

60  33  45 

38  14  20 
32  II  2J) 
40  14  3 


P.L. 

of 

Diff. 


9540 
9100 
9310 
9906 

9914 

9995 
9987 
9900 

9394 
9910 
9918 

9545 
9967 
9353 
9938 
9949 

9588 
9391 
9497 
998) 
9309 
9399 

9643 
9371 
9496 
9389 
9384 

9708 
9430 
9469 
9384 
9453 

9777 
9499 
9516 
9445 
9583 
9539 

9859 
9559 
9580 
9507 
9650 
9594 
9660 


XXlu. 


37  37  40 
36  26  15 

55  47  49 

64  26  7 
90  5  8 

51  2  14 
28  9  3 
21  59  0 

41  43  46 
49  59  47 
75  40  15 

64  25  35 

42  20  24 
27  43  21 
a5  36  58 

61  19  16 

77  42  46 

56  27  30 
44  0  42 
21  21  27 

47  6  48 
92  58  26 

90  50  46 

70  26  1 

57  45  13 

33  7  24 
79  1  48 

103  47  48 
84  13  58 

71  25  28 

34  56  0 

65  17  12 

116  32  55 

97  50  23 
84  56  55 

48  41  13 
26  44  27 
51  47  21 

129  5  24 
111  14  44 

98  17  17 

62  14  48 
39  52  7 
3:^  52  9 

38  36  30 


P.L. 

of 

Dlff. 


9198 
9318 
9906 
9919 

9596 


9913 
9396 
9919 
9991 

9550 


9358 
9943 
9954 

9594 
9397 
9494 


9310 
9335 

9659 

9378 
9499 
9395 
9391 

9716 

9437 

9468. 

9399 

9469 

9786 
9500 
9593 
9459 
9591 
9551 

98G9 
9566 
3589 
9516 
9656 
9533 
9680 
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LUNAR  DISTANCES. 

« 

•Si 

Name  and  Direotion 
of  Object. 

Sun                  W. 

Noon. 

P.L. 
of 

Diff. 

Ilfh. 

P.L. 

of 

Diff. 

V|h. 

P.L. 

of 

Dlff. 

IXJ>. 

P.L. 

of 
Diir. 

130  38'  32 

3879 

13§1127 

9889 

133  44    9 

9803 

O          /        // 

135  16  37 

9003 

Regulii8 

W. 

63  55  39 

9994 

65  36  19 

9539 

67  16  48 

9540 

68  57    5 

9548 

Mars 

Vf. 

41  29  43 

9067 

43    7    7 

9676 

44  44  19 

9084 

46  21  20 

9093 

Jupiter 

w. 

35  32  37 

9540 

37  12  54 

9540 

38  52  59 

9558 

40  32  52 

9506 

ADtares 

E. 

36  59  23 

9701 

35  22  45 

9795 

33  46  39 

3751 

32  11    7 

9781 

a  Aqiiiiie 

E. 

86  22    4 

9966 

84  51  34 

9007 

83  21  18 

3009 

81  51  16 

3091 

13 

ReguluB 

W. 

77  15  41 

9500 

78  54  50 

9500 

80  33  47 

9807 

82  12  32 

961.<& 

Mars 

W. 

54  28  27 

3738 

55  59  17 

9747 

57  34  55 

9756 

59  10  21 

9704 

Jupiter 

Vf. 

48  49  24 

9600 

50  28    7 

9618 

52    6  38 

9096 

53  44  58 

9635 

Spica 

Vf. 

24    8  43 

9608 

25  45  25 

9604 

27  22  13 

9699 

28  59    3 

9689 

a  Aquilse 

E. 

74  25  14 

8005 

72  56  58 

8113 

71  29    4 

3139 

70    1  33 

3158 

Fomalhaut 

E. 

107  15  25 

9041 

105  43  58 

9043 

104  12  34 

9047 

102  41  15 

9051 

14 

Reguius 

Vf. 

90  23  22 

9660 

92    0  56 

9668 

93  38  19 

9677 

95  15  30 

9686 

Mars 

Vf. 

67    4  32 

9811 

68  38  45 

9890 

70  12  47 

9899 

71  46  37 

9830 

Jupiter 

W. 

61  53  38 

9679 

63  30  46 

9688 

65    7  42 

'9697 

66  44  26 

9707 

Spica 

Vf. 

37    2  40 

9700 

38  39    8 

9714 

40  15  29 

9790 

41  51  42 

9796 

a  AqiiilsB 

E. 

62  50  22 

8870 

61  25  35 

3908 

60    1  21 

3398 

58  37  42 

3359 

Fomalhaut 

E. 

95    6  13 

9081 

93  35  37 

9080 

92    5  10 

9997 

90  34  54 

3005 

15 

Mars 

W. 

79  32  41 

9887 

81    5  16 

9887 

82  37  39 

9906 

84    9  50 

9916 

Jupiter 

W. 

74  45    1 

9753 

76  20  31 

9769 

77  55  49 

9771 

79  30  55 

9780 

Spica 

W. 

49  50  36 

9709 

51  25  54 

9770 

53    1     1 

9778 

54  35  58 

9785 

a  Aquil» 

E. 

51  49  24 

8566 

5030    2 

3005 

49  11  33 

3657 

47  54    0 

3713 

Fomalhaut 

E. 

83    625 

• 

8057 

81  37  23 

3009 

80    8  35 

3081 

78  40    2 

3099 

16 

Jupiter 

W. 

87  23  22 

96B7 

88  57  15 

9837 

90  30  55 

9846 

92    4  23 

9855 

Spica 

W. 

62  28    4 

9898 

64    1  56 

9836 

65  35  37 

9844 

67    9    8 

9859 

Fomalhaut 

E. 

71  21  23 

8167 

69  54  34 

3163 

68  28    4 

3900 

67     1  55 

3918 

a  Pegasi 

E. 

86    1  58 

8066 

84  33  30 

3000 

83    5  15 

3107 

81  37  14 

3116 

17 

Jupiter 

W. 

99  48  48 

9001 

101  21    6 

9909 

102  53  13 

9919 

104  25    8 

9937 

Spica 

W. 

74  53  53 

0897 

76  26  16 

9905 

77  58  29 

9913 

79  30  31 

9999 

Antares 

W. 

30    6  41 

8118 

31  34  29 

3106 

33    2  31 

3097 

34  30  44 

3091 

Fomalhaut 

E. 

59  56  47 

8380 

58  32  59 

3345 

57    9  39 

3370 

55  46  48 

3396 

n  PegaRi 

E. 

74  20  44 

3189 

72  54  13 

3196 

71  27  59 

3910 

70    2    2 

399.> 

18 

Spica 

Vf. 

87    8    3 

9063 

88  39    2 

9970 

90    9  52 

9078 

91  40  32 

9986 

Antares 

W. 

41  53  13 

8078 

43  21  49 

3079 

44  50  24 

3081 

46  18  57 

3089 

Fomalhaut 

E. 

49    0  35 

8554 

47  41  10 

3591 

46  22  26 

3633 

45    4  27 

3677 

a  Pegasi 

E. 

62  56  55 

8300 

61  32  54 

3397 

60    9  14 

3346 

58  45  56 

3366 

19 

Antares 

W. 

53  41    7 

8005 

55    923 

3008 

56  37  35 

3101 

58    5  44 

3104 

Fomalhaut 

E. 

38  47  32 

8909 

37  35  15 

4038 

36  24  11 

4119 

35  14  28 

4911 

a  Pegasi 
a  Arietis 

E. 

51  55  36 

3485 

50  34  57 

3513 

49  14  47 

3549 

47  55    9 

3574 

E. 

94    5  25 

3135 

92  37  58 

3149 

91  10  39 

3148 

89  43  27 

3153 

Venus 

E. 

106  27  57 

8437 

105    6  22 

3444 

103  44  55 

3451 

102  23  36 

3458 

20 

Antares 

W. 

65  25  33 

3110 

66  53  20 

3190 

68  21     5 

3193 

69  48  47 

3195 

ft  Arietis 

E. 

82  29  11 

3189 

81    2  40 

3187 

79  36  15 

3199 

78    9  56 

3198 

i 

Venus 

E. 

95  38  47 

3486 

94  18    7 

3490 

92  57  32 

3495 

91  37    2 

3499 

XVI. 
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LUNAB  DTBTANCES. 

• 

13 

Nsme  And  DlrMtlaii 
of  Oltfeet. 

Midnight* 

P.L. 

of 

Diff. 

XVfc. 

P.L. 
of 

Diff. 

XVlUi*. 

P.L. 

of 
Diff: 

P.L. 

of 

Diff. 

XXIh. 

SUK 

W. 

13^  48  5^ 

99M 

13^20  5§ 

9095 

139  52  40 

9097 

141  24  12 

9948 

Reirulufl 

W, 

70  37  11 

9566 

72  17    6 

9565 

73  56  49 

9573 

75  36  21 

9689 

Mars 

w. 

47  58    9 

9708 

49  34  46 

9711 

51  11  11 

9719 

52  47  25 

9798 

JUFITBR 

w. 

42  12  34 

9574 

43  52    4 

9583 

45  31  22 

9501 

47  10  29 

9600 

An  tares 

E. 

30  36  14 

9813 

29    2    3 

9840 

27  28  39 

9699 

25  56  10 

9949 

a  Aquilae 

E. 

80  21  29 

3034 

78  51  58 

3048 

77  22  45 

3063 

75  53  50 

3078 

13 

Regulus 

W. 

83  51    6 

9094 

85  29  28 

9633 

87    7  38 

9649 

88  45  36 

9661 

Maks 

W. 

60  45  36 

9773 

62  20  39 

9783 

63  55  29 

9799 

65  30    7 

9809 

JUFITKR 

W. 

55  23    6 

9043 

57    1    2 

9069 

58  38  46 

9661 

60  16  18 

9670 

1 
i 

Spica 

W. 

30  35  53 

9094 

32  12  41 

9890 

33  49  26 

9700 

35  26    6 

9704 

1 

a  AquilfB 

E. 

68  34  26 

3173 

67    7  44 

3194 

65  41  28 

3918 

64  15  40 

3943 

Fomalhaut 

E. 

101  10    1 

9950 

99  38  53 

9909 

98    7  52 

9967 

96  36  58 

9974 

14 

Regulus 

W. 

96  52  29 

9095 

98  29  16 

9704 

100    5  51 

9713 

101  42  13 

9799 

Mars 

W. 

73  20  14 

9848 

74  53  39 

9868 

76  26  52 

9807 

77  59  53 

9877 

Jupiter 

W. 

68  20  57 

9710 

69  57  16 

9795 

71  33  23 

9734 

73    9  18 

9743 

Spica 

W. 

43  27  47 

9733 

45    3  43 

9740 

46  39  30 

9747 

48  15    8 

9754 

a  Aquilsi 

E. 

57  14  39 

3394 

55  52  16 

3431 

54  30  34 

3470 

53    9  36 

3511 

Fomalhaut 

E. 

89    4  48 

3015 

87  34  54 

3095 

86    5  12 

3034 

84  35  42 

3045 

15 

Mars 

W. 

85  41  49 

9995 

87  13  36 

9935 

88  45  10 

9945 

90  16  32 

9954 

JUPITRR 

W. 

81    5  49 

9780 

82  40  31 

9799 

84  15    0 

9808 

85  49  17 

9618 

1 

Spica 

W. 

56  10  45 

9794 

57  45  21 

9809 

59  19  46 

9811 

60  54    0 

9818 

1 

oAquilee 

E. 

46  37  27 

3775 

45  21  59 

3841 

44    7  39 

3914 

42  54  33 

3099 

Fomalhaut 

E. 

77  11  44 

3106 

75  43  42 

3191 

74  15  58 

3135 

72  48  31 

3151 

16 

Jupiter 

W. 

93  37  40 

9864 

95  10  45 

9873 

96  43  38 

9883 

98  16  19 

9899 

1 

Spica 

W. 

68  42  28 

9809 

70  15  36 

9870 

71  48  33 

9879 

73  21  19 

9888 

1 

1 

Fomalhaut 

E. 

65  36    7 

3930 

64  10  41 

3957 

62  45  39 

S9n 

61  21     1 

3998 

i 

aPegasi 

E. 

80    926 

3199 

78  41  52 

3143 

77  14  34 

3166 

75  47  31 

3168 

17 

Jupiter 

W. 

105  56  52 

9930 

107  28  25 

9945 

108  59  47 

9054 

110  30  58 

9966 

Spica 

W. 

81    2  22 

9930 

82  34    3 

9939 

84    5  33 

9046 

85  36  53 

9954 

1 

1 

Antares 

W. 

35  59    5 

3080 

37  27  32 

3089 

38  56    4 

3060 

40  24  38 

3079 

1 

Fomalhaut 

E. 

54  24  27 

3493 

53    2  37 

3453 

51  41  20 

3486 

50  20  39 

3518 

1 
1 

a  Pegani 

E. 

68  36  23 

3941 

67  11     2 

3957 

65  46    0 

3973 

64  21  17 

3991 

I  18 

Spica 

W. 

93  11    2 

9993 

94  41  23 

3001 

96  11  35 

3008 

97  41  38 

3014 

t 
1 

Antares 

W. 

47  47  28 

3084 

49  15  57 

3086 

50  44  24 

3069 

52  12  47 

3091 

1 

Fomalhaut 

E. 

43  47  15 

3794 

42  30  53 

3770 

41  15  26 

3839 

40    0  57 

3895 

1 
1 

a  Pegasi 

E. 

57  23    1 

3388 

56    0  31 

3410 

54  38  26 

3434 

53  16  48 

3459 

1 

19 

Antares 

W. 

59  33  49 

3100 

61     1  51 

3110 

62  29  49 

3113 

63  57  43 

3116 

' 

Fomalhaut 

E. 

34    6  12 

4314 

32  59  32 

4498 

31  54  36 

4557 

30  51  34 

4703 

a  Pegasi 

E. 

46  36    6 

3007 

45  17  39 

3643 

43  59  51 

3883 

42  42  46 

3727 

a  Arietis 

E. 

88  16  22 

3150 

86  49  24 

3165 

a5  22  33 

3171 

83  55  49 

3176 

Vewus 

E. 

101    2  25 

3464 

99  41  21 

3470 

98  20  23 

3476 

96  59  32 

3481 

20 

Antares 

W. 

71  16  26 

3197 

72  44    3 

3199 

74  11  38 

3130 

75  39  11 

3139 

a  Arietis 

E. 

76  43  44 

3909 

75  17  37 

3906 

73  51  35 

3911 

72  25  39 

3915 

Venus 

E. 

90  16  37 

3609 

88  56  15 

3606 

87  a5  57 

3508 

86  15  42 

3511 
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• 

5* 

P.L. 

P.L. 

P.L. 

P.L. 

»l 

Name  and  Diraotion   1 

Noon. 

of 

I1JI>* 

of 

VP>- 

of 

EKh- 

of 

of  Object. 

Diff. 

DiflEl 

Diif. 

Dir. 

O          /         // 

135  40    4 

o       /      // 

O          t        II 

o         '    ^^ 

20 

Sun 

E. 

3439 

134  18  32 

3443 

132  57    4 

3446 

131  35  39 

3447  ! 

1 

21 

Anttires 

W. 

77    6  42 

3133 

78  34  12 

3133 

80    1  42 

3133 

81  29  11 

3133 

a  Aqiiilae 

W. 

36  45  15 

4683 

37  46  29 

4578 

38  49  13 

4483 

39  53  20 

4397 

a  Arietis 

E. 

70  59  48 

3U90 

69  34    2 

3995 

68    8  22 

3999 

m  42  47 

3939 

Virus 

E. 

84  55  30 

3513 

83  35  20 

3515 

82  15  12 

3515 

80  55    5 

3515 

Aldebaran 

E. 

103    6  45 

3097 

101  37  55 

3069 

100    9    7 

3070 

98  40  21 

3071 

Sun 

E. 

124  49    8 

3456 

123  27  55 

3456 

122    6  42 

3457 

120  45  30 

3457 

22 

Antares 

W. 

88  46  46 

3199 

90  14  21 

3196 

91  41  59 

3194 

93    9  40 

3191 

a  AquiliB 

W. 

45  31  17 

4071 

46  41  47 

4090 

47  53    7 

3973 

49    5  13 

3990 

a  Arietis 

E. 

59  36    0 

3953 

58  10  53 

3956 

56  45  50 

3960 

55  20  52 

3965 

Venus 

E. 

74  14  30 

3513 

72  54  20 

3511 

71  34    8 

3508 

70  13  5:{ 

3505 

Aldebaran 

E. 

91  16  29 

3067 

89  47  39 

3065 

88  18  A€^ 

3009 

86  49  50 

3059 

Sun 

E. 

113  59  18 

3450 

112  37  58 

3447 

111  16  35 

3445 

109  55    9 

3441 

23 

a  Aquilee 

W. 

55  15  44 

3759 

56  31  36 

3739 

57  48    0 

3693 

59    4  54 

3665 

a  Arietis 

E. 

48  17  24 

3991 

46  53    2 

3998 

45  28  48 

3306 

44    4  44 

3315 

Vbnus 

E. 

63  31  a5 

3489 

62  10  51 

3477 

60  50     1 

3470 

59  29    3 

3463 

Aldebaran 

E. 

79  24    3 

3038 

77  54  37 

3039 

76  25    4 

3096 

74  55  23 

3019 

Sun 

E. 

103    6  47 

3416 

101  44  49 

3409 

100  22  43 

3403 

m  0  30 

3395 

24 

a  Aquilee 

W. 

65  36  22 

3545 

66  55  57 

3593 

68  15  56 

3501 

69  36  19 

3481   i 

Foinalhaut 

W. 

33  46    3 

4197 

34  54  32 

4098 

36    4  36 

4008 

37  16    8 

3997 

Venus 

E. 

52  42    7 

3491 

51  20  14 

3411 

49  58  10 

3400 

48  a5  54 

3390 

Aldebarau 

E. 

67  24  44 

9979 

65  54    5 

9970 

64  23  15 

9961 

62  52  13 

9950 

Sun 

E. 

92    7    6 

3351 

90  43  54 

3341 

89  20  30 

3331 

87  56  54 

3»» 

25 

a  Aquilse 

W. 

76  23  50 

3384 

77  46  25 

3365 

79    9  22 

3347 

80  32  39 

3399 

Fomalhaut 

W. 

43  32  17 

3609 

44  50  42 

3558 

46  10    2 

3511 

47  30  14 

3466  ' 

a  Pegasi 

W. 

30  17  38 

4941 

31  25  25 

4113 

32  35  14 

3999 

a3  46  55 

3897 

Venus 

E. 

41  41  22 

3331 

40  17  46 

3317 

38  53  54 

3303 

37  29  46 

3989  . 

Aldebaran 

E. 

55  13  35 

9893 

53  41    7 

9880 

52    8  22 

3867 

50  35  21 

9853 

Sun 

E. 

80  55  32 

3957 

79  30  30 

3943 

78    5  12 

3930 

7(5  :3J)  38 

3316 

26 

Fomalliaiit 

iv. 

54  23    2 

3974 

55  47  44 

3940 

57  13    6 

3908 

58  39    6 

1 
3176 

a  Peeasi 

W. 

40    8  32 

3509 

41  28  46 

3450 

42  50    6 

3394 

44  12  29 

3349  ' 

1 

Vekus 

E. 

30  25     1 

3918 

28  59  13 

3303 

27  33    7 

3188 

26    G  44 

3174 

Aldebaran 

E. 

42  45  45 

9789 

41   10  5S 

9766 

39  35  40 

9750 

38    0    7 

9734 

Sun 

E. 

69  27  24 

3138 

68    0    0 

319Q 

66  32  17 

3105 

65    4  13 

3088 

1 

27 

Fomalhaut 

W. 

a5  58    9 

3034 

67  27  40 

3008 

68  57  43 

9989 

70  28  18 

1 
9058 

a  Pegasi 

W. 

51  18  21 

3194 

52  46    1 

3087 

54  14  26 

3059 

55  43  35 

3018 

Sun 

F- 

57  38  39 

3001 

56    8  27 

9989 

54  37  52 

9965 

5:3    6  55 

9947 

28 

Fomalhaut 

w. 

78    8  47 

9849 

79  42  20 

9891 

81  16  20 

9801 

82  50  46 

9789 

a  Pegasi 

w. 

63  19  25 

9866 

64  52  27 

9838 

66  26    5 

9819 

68    0  17 

9787 

Sun 

E. 

45  26  31 

9867 

43  53  17 

9840 

42  19  41 

9893 

40  45  43 

9806 

:  29 

Fomalhaut 

W. 

90  49  13 

9099 

92  26    4 

9676 

94    3  16 

9669 

95  40  47 

9648 

1 

a  Peg}i8i 

W. 

75  59  13 

9673 

77  36  29 

9659 

79  14  13 

9633 

80  52  23 

9615 

1 

Sum 

E. 

32  50  34 

9799 

31  14  33 

9716 

29  38  14 

9704 

28     1  39 

9699 

xvni 
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OREENWIGH  MEAN  TIME. 


LUNAB  DI8TAKCE8. 


5j 


ao 

21 


Naune  and  Direoiion 
of  Ol^Jeot. 


22 


23 


24 


25 


% 


27 


28 


29 


Sun  E. 

Antares  W. 

a  Ac^uilflB  W. 

a  Anetis  E  . 

Vbkus  E . 

Aldebaran  E . 

Sun  £ . 

An  tares  W. 

a  Aquilie  W. 

a  Anetis  E  . 

Vbnus  E  . 

Aldebaniii  E . 

Sun  E. 

a  AquiliB  W. 

a  Anetis  E  . 

Venus  E  . 

Aldebaran  E . 

Sun  E. 

a  Aquile  W. 

Pomalhaut  W. 

Vknus  E  . 

Aldebaran  E . 

Sun  E. 

n  Aquilie  W. 

Fomalhant  W. 

Of  Pegasi  W. 

Venus  E . 

Aldebaran  E . 

Sun  E. 

Fomaliiaiit  W. 

a  Pegasi  W. 

Venus  E . 

Aldebaran  E . 

Sun  E  . 

Pomalhaut  W. 

a  Pegasi  W. 

Sun  E. 

Pomalhaut  W. 

Of  Pegasi  W. 

Sun  E. 

Pomalhaut  W. 

a  Pegasi  W. 

Sun  E. 


Midnight. 


// 


130  14  16 

82  56  41 
40  58  44 
65  17  16 
79  34  58 
97  11  36 
1 19  24  18 

94  37  24 

50  18  2 
53  55  59 

68  53  34 

85  20  50 
108  33  39 

60  22  18 
42  40  50 
58  7  58 
73  25  34 
97  38  8 

70  57  4 

38  29  0 

47  13  26 

61  20  57 

86  33  6 

81  56  17 

48  51  16 

35  0  18 

36  5  22 

49  2  2 
75  13  48 

60  5  44 
45  35  52 
24  40  4 
36  24  12 
63  35  49 

71  59  24 
57  13  26 

51  35  36 

84  25  38 

69  35    2 

39  11  23 

97  18  37 

82  30  58 
26  24  49 


P.L. 

of 

Diff. 


3450 

3133 
4390 
3936 
3516 
3070 
3456 

3118 
3800 
3969 
3509 
3056 
3437 

3639 
33S5 
3455 
301S 
3387 

3461 
3853 
3379 
9939 
3306 

3319 
3493 
3804 
3976 
9830 
3901 

3146 
3994 
3160 
97J8 
3071 

9934 


XVfc. 


9769 
9763 
9790 


9596 


128  52  56 


84  24  II 
42  5  18 
63  51  50 
78  14  52 

95  42  50 
118  3  5 

96  5  12 

51  31  32 

52  31  11 
67  33  12 
83  51  46 

107  12  4 

61  40  10 
41  17  8 
56  46  44 

71  55  36 
96  15  37 

72  18  12 
39  43  8 
45  50  46 
59  49  27 

85  9  4 

83  20  15 
50  13  6 

36  15  16 
34  40  42 
47  28  25 

73  47  40 

61  32  58 
47    0  11 

23  13  7 
34  47  56 

62  7    4 

73  31  0 
58  43  58 
50    3  54 

86  0  56 
71  10  19 

37  36  42 

98  56  45 

84  9  58 

24  47  46 


P.L. 
of 

DUL 


3499 

3133 
4949 
3941 
3515 
3070 
3455 

3JI4 
3853 
3974 
3407 
3059 
3439 

3615 
3337 
3447 
3005 
3379 

3440 
3785 
3367 


xvmk. 


3906 

3994 
3384 
3790 
3961 


3185 

3117 
aM7 
3146 
9701 
3053 

9010 
9953 
9911 

9744 
9739 
9774 


9675 


127  31  3^ 

85  51  41 

43  12  58 
62  26  29 
76  54  45 
94  14  4 

116  41  51 

97  33  4 
52  45  40 
51  6  29 
66  12  45 

82  22  37 
105  50  24 

62  58  28 

39  .53  39 
55  25  21 
70  25  29 
94  52  57 

73  39  43 

40  58  26 

44  27  52 
58  17  44 

83  44  48 

84  44  33 
51  35  41 
37  31  42 
33  15  45 

45  54  30 
72  21  13 

63  0  47 
48  25  24 
21  45  53 
33  11  18 
60  37  57 

75  3  6 
60  15  10 
48  31  49 

87  36  38 
72  46  7 
36    1  40 

100  35  10 

85  49  21 
23  10  33 


P.L. 

of 

Diff. 


3464 

8131 
4184 
3944 
3515 
3069 
3454 

3110 
3817 
3979 
3493 
3047 
3498 

3591 
3351 
3439 
9997 
3371 

3491 
3799 
3355 

9917 
■nov 

3978 
3345 
3644 
3947 
9811 
3170 

3088 
3904 
3133 
9685 
3036 

9687 
9994 
98IQ 

9796 
9716 
9758 

9611 
9564 
9671 


XXih- 


12I 10  ^ 

87  19  13 
44  21  39 
61  1  12 
75  34  38 

92  45  17 
115  20  35 

99  1  1 
54  0  25 
49  41  53 
64  52  13 
80  53  23 
104  28  39 

64  17  12 
38  30  26 
54  3  49 
68  55  12 

93  30  7 

75  1  36 

42  14  50 

43  4  44 
56  45  47 
82  20  18 

86  9  10 
52  59  0 
38  49  29 
31  50  31 

44  20  17 
70  54  28 


64  29 
49  51 
20 
31 
.59 


M 

28 
18  24 
34  18 

8  29 


76  35  42 
61  46  59 
46  59  21 

89  12  44 
74  22  25 
34  26  17 

102  13  50 
87  29  6 
21  33  14 


P.L, 

of 

Diff. 


9455 

3130 
4195 
3948 
3515 
3060 
3453 

.1106 
3784 
3985 
3488 
3043 
3499 

3567 
3366 
3431 
9088 
3361 

3403 
3663 
3343 
9905 
3370 

3961 
3306 
3574 
3933 
9797 
3154 

3060 
3163 
3133 
9669 
3018 

9864 
9894 
3876 

3708 
3604 
3743 

9601 
9546 
9670 
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JULY,   1886. 


AT  GREENWICH  APPARENT  NOON. 


• 

s 

4 

a 

JO 

o 

•"S 

1 

1 

Thur. 

Frid. 

2 

Sat. 

3 

SUN. 

4 

Mon. 

5 

Tues. 

6 

Wed. 

7 

Thur. 

8 

Frid. 

9 

Sat. 

10 

SUN. 

11 

Mon. 

12 

Tues. 

13 

Wed. 

14 

Thur. 

15 

Frid. 

16 

Sat. 

17 

SUN, 

18 

Mon. 

19 

Tues. 

20 

Wed. 

21 

Thur. 

22 

Frid. 

23 

Sat. 

24 

SUN 

25 

Mon. 

26 

Tues. 

27 

Wed. 

28 

Thur. 

29 

Frid. 

30 

Sat. 

31 

SUN. 

32 

THE  SUN'S 


Apparent 
Ki}{ht  Ascension. 


h       m       8 

6  41  24.15 

6  45  32.28 

6  49  40.12 

6  53  47.65 

6  57  54.87 

7  2  1.73 

7  6  8.22 

7  10  14.30 

7  14  19.96 

7  18  25.19 

7  22  29.98 

7  26  34.31 

7  30  38.16 

7  34  41.53 

7  38  44.40 

7  42  46.76 

7  46  48.60 

7  50  49.92 

7  54  50.72 

7  58  50.98 

8  2  50.70 

8  6  49.88 

8  10  48.49 

8  14  46.53 

8  18  44.02 

8  22  40.94 

8  26  37.27 

8  30  «3.02 

8  34  28.18 

8  38  22.74 

8  42  16.70 

8  46  10.05 


Diff.  for 
1  Hour. 


8 

0.344 
0.332 
0.320 

0.307 
0.293 
0.278 

0.262 
0.245 
0.227 

0.209 
0.190 
0.170 

0.150 
0.130 
0.109 

0.088 
0.066 
0.043 


10.021 
9.999 
9.976 

9.953 
9.930 
9.907 

9.884 
9.860 
9.836 

9.811 
9.786 
9.761 
9.736 

9.711 


Apparent 
I>eclination. 


N.23  6  36.0 
23  2  18.4 
22  57  36.7 

22  52  31.0 
22  47  1.4 
22  41     8.1 

22  34  51.1 
22  28  10.7 
22  21     7.0 

22  13  40.2 
22  5  50.5 
21  57  38.0 

21  49  2.8 
21  40  5.3 
21  30  45.6 

21  21  4.0 
21  11  0.5 
21     0  35.5 

20  49  49.1 
20  38  41.7 
20  27  13.5 

20  15  24.6 
20  3  15.3 
19  50  45.8 

19  37  56.4 
19  24  47.4 
19  11  19.1 

18  57  31.8 
18  43  25.7 
18  29  1.1 
18  14  18.3 

N.  17  59  17.5 


Diff.  for 
1  Hour. 


-10.22 
11.23 
12.23 

-13.23 
14.22 
15.21 

-16.19 
17.16 
18.13 

-19.09 
20.04 
20.98 

-21.92 
22.85 
23.77 

-24.68 
25.58 
26.47 

-27..% 
28.23 
29.10 

-29.95 
30.80 
31.64 

-32.46 
33.27 
34.07 

-34.86 
35.64 
36.41 
37.16 

-37.90 


Semi- 
diameter. 


ti 


5  46.15 
5  46.14 
5  46.14 

5  46.15 
5  46.16 
5  46.18 

5  46.20 
5  46.23 
5  46.26 

5  46.30 
5  46.34 
5  46.38 

5  46.43 
5  46.48 
5  46.54 

5  46.60 
5  46.66 
5  46.72 

5  46.79 
5  46.86 
5  46.94 

5  47.02 
5  47.10 
5  47.19 

5  47.28 
5  47.37 
5  47.47 

5  47.58 
5  47.69 
5  47.80 
5  47.92 


15  48.05 


Sidereal 
Time  of 
Semi- 
diameter 
Panting 
Meridian 


68.78 
68.74 
68.70 

68.66 
68.62 
68.57 

68.52 
68.47 
68.41 

68.35 
68.29 
68.23 

68.16 
68.09 
68.02 

67.95 
67.87 
67.80 

67.72 
67.64 
67.56 

67.48 
67.40 
67.32 

67.23 
67.15 
67.06 

66.98 
66.89 
66.81 
66.72 

66.64 


BqoatioD  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


m  ■ 

3  32.58 

3  44.12 

3  55.38 

4  6.32 
4  16.95 
4  27.22 

4  37.13 

4  46.63 

4  55.70 

5  4.35 
5  12.57 
5  20.32 

5  27.59 

5  34.38 

5  40.67 

5  46.46 

6  51.74 

5  56.50 

6  0.72 
6  4.41 
6  7.57 

6  10.18 

6  12.23 

6  13.73 

6  14.66 

6  15.02 

6  14.80 

6  14.00 

6  12.61 

6  10.62 

6  8.02 

6  4.83 


Diir.  for 
1  Hoor. 


8 

0.487 
0.475 
0.463 

0.450 
0.436 
0.421 

0.405 
0.388 
0.370 

0.352 
0.333 
0.313 

0.293 
0.273 
0.252 

0.231 
0.209 
0.187 

0.165 
0.143 
0.120 

0.097 
0.074 
0.051 

0.028 
0.004 
0.020 

0.045 
0.070 
0.095 
0.120 

0.145 


NonL— The  mean  time  of  semidiameter  pnasing  may  be  found  by  ■abteaotlng  O'.IQ  fh>m  tbe  aidereel  time. 

The  sign  —  prefixed  to  the  hourly  chaoge  of  decHnaliinin  indicates  that  north  declinationa  are  deoreaaing. 
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AT  GBBBUWIOH  MEAN  NOON. 

THK  SUN'S 

• 

t 

ja 

4 

1 

o 

Equation  of 

Time, 

to  be 
Subtracted 

fbom 
Mean  Time. 

DifT.  for 
1  Hour. 

Sidereal 

Time, 

or 

Kight  Ascension 

of 

Mean  Sub. 

Apparent 
Bight  AeceDsion. 

Di£  for 
1  Hoar. 

Apparent 
Deolination. 

Dift  for 
IHoar. 

Thur. 

1 

h      m       8 

6  41  23.54 

s 
10.343 

N.23    6  36^6 

-10.22 

m       s 

3  32.55 

0.487 

h      m       s 

6  37  50.99 

.  Frid. 

2 

6  45  31.64 

10.331 

23    2  19.1 

11.23 

3  44.09 

0.475 

6  41  47.55 

Sat. 

3 

6  49  39.45 

10.319 

22  57  37.5 

12.23 

3  55.35 

0.463 

6  45  44.10 

SUN. 

4 

6  53  46.95 

10.306 

22  52  31.9 

-13.23 

4    6.29 

0.450 

6  49  40.66 

Mon. 

5 

6  57  54.14 

10.392 

22  47    2.4 

14.22 

4  16.92 

0.436 

6  53  37.22 

Tues. 

6 

7    2    0.97 

J  0.277 

22  41     9.2 

15.21 

4  27.19 

0.421 

6  57  33.78 

1  Wed. 

7 

7     6    7.43 

10.261 

22  34  52.4 

-16.19 

4  37.10 

0.405 

7     1  30.33 

Thur. 

8 

7  10  13.49 

10.244 

22  28  12.1 

17.16 

4  46.60 

0.388 

7     5  26.89 

Frid. 

! 

9 

7  14  19.12 

10.226 

22  21     8.5 

18.13 

4  55.67 

0.370 

7     9  23.45 

Sat. 

1 

10 

7  18  24.33 

10.208 

22  13  41.9 

-19.09 

5    4.32 

0.352 

7  13  20.01 

ISUN. 

11 

7  22  29.10 

10.189 

22     5  52.3 

20.04 

5  12.54 

0.333 

7  17  16.56 

1  Man. 

1 

12 

7  26  33.41 

10.169 

21  57  39.9 

20.98 

5  20.29 

0.313 

7  21  13.12 

1 

Tues. 

13 

7  30  37.24 

10.149 

21  49    4.9 

-21.92 

5  27.56 

0.293 

7  25    9.68 

Wed. 

14 

7  34  40.59 

10.129 

21  40    7.5 

22.85 

5  34.35 

0.273 

7  29     6.24 

Thur. 

15 

7  38  43.44 

10.108 

21  30  47.9 

23.77 

5  40.65 

0.252 

7  33    2.79 

'  Frid. 

16 

7  42  45.79 

10.087 

21  21     6.4 

-24.68 

5  46.44 

0.231 

7  36  59.35 

iSat 

17 

7  46  47.62 

10.065 

21   11     3.1 

25.58 

5  51.72 

0.209 

7  40  55.90 

SUN. 

18 

7  50  48.93 

10.043 

21     0  38.2 

26.47 

5  56.48 

0.187 

7  44  52.46 

.  Mon. 

19 

7  54  49.72 

10.021 

20  49  51.9 

-27.36 

6    0.71 

0.165 

7  48  49.01 

,  Tues. 

20 

7  58  49.97 

9.999 

20  38  44.6 

28.23 

6    4.40 

0.143 

7  52  45.57 

1  Wed. 

21 

8    2  49.68 

9.976 

20  27  16.5 

29.10 

6    7.56 

0.120 

7  56  42.12 

.  Thur. 

22 

8     6  48.85 

9.953 

20  15  27.7 

-29.95 

6  10.17 

0.097 

8    0  38.68 

;  Frid. 

23 

8  10  47.46 

9.930 

20     3  18.5 

30.80 

6  12.23 

0.074 

8    4  35.23 

Sal. 

1 

24 

8  14  45.50 

9.907 

19  50  49.1 

31.64 

6  13.71 

0.051 

8    8  31.79 

SUN. 

25 

8  18  42.99 

9.884 

19  37  59.8 

-32.46 

6  14.65 

0.028 

8  12  28.34 

Mon. 

26 

8  22  39,91 

9.660 

19  24  50.9 

33.27 

6  15.01 

0.004 

8  16  24.90 

1  Tues. 

1 

27 

8  26  36.25 

9.836 

19  11  22.7 

34.07 

6  14.80 

0.020 

8  20  21.45 

Wed. 

28 

8  30  32.01 

9.811 

18  57  35.5 

-34.86 

6  14.00 

0.045 

8  24  18.01 

Thur. 

29 

8  34  27.18 

9.786 

18  43  29.4 

35.64 

6  12.61 

0.070 

8  28  14.56 

Frid. 

30 

8  88  21.74 

9.761 

18  29     4.8 

36.41 

6  10.62 

0.095 

8  32  11.12 

^Sat. 

31 

8  42  15.71 

9.736 

18  14  22.1 

37.16 

6    8.03 

0.120 

8  36    7.68 

SUN. 

32 

8  46     9.07 

9.711 

N.  17  59  21.4 

-37.90 

6    4.84 

0.145 

8  40    4.23 

Kon 

.— Th 
Tli 
an 

le  semidiamcter  for  n 
e  sign —prefixed  to 
» decreasing. 

aeannoon 
the  honrlj 

may  be  assumed  the 
r  change  of  deolinatio 

same  as  t 
n  indicate 

hat  for  apparent 
« that  north  dec 

noon. 
Unations 

Diff.  for  1  Hour, 
H-9-.8565. 
(Table  ILL) 
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AT  GREENWICH  MEAN  NOON. 


3 
§ 


1 

2 
3 

4 

5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 


o 

p 


182 
183 
184 

185 
186 

187 

188 
189 
190 

191 
192 
193 

194 
195 
196 

197 
198 
199 

200 
201 
202 

203 
204 
205 

206 
207 
208 


28 

209 

29 

210 

30 

211 

31 

212 

32 

213 

THE  SUN'S 


TRUE  LONGITUDE. 


/f 


99  30  54.8 

100  28     8.1 

101  25  21.3 

102  22  34.4 

103  19  47.5 

104  17     0.5 

105  14  13.4 

106  11  26.2 

107  8  38.8 

108  5  51.3 

109  3     3.7 

109  60  16.2 

110  57  28.9 

111  54  41.7 

112  51  54.8 

113  49     8.2 

114  46  22.1 

1 15  43  36.5 

116  40  51.5 

117  38     7.2 

118  35  23.6 

119  32  40.9 

120  29  59.1 

121  27  18.2 

122  24  38.3 

123  21  59.4 

124  19  21.5 

125  16  44.5 

126  14     8.5 

127  11  33.4 

128  8  59.2 

129  6  25.9 


;» 


30  35.5 
27  48.6 

25  1.6 

22  14.5 
19  27.5 
16  40.4 

13  53.1 

11     5.7 

8  18.1 

5  30.5 
2  42.8 

59  55.1 

57  7.6 
54  20.2 
51  3:12 

48  46.5 
46  0.2 
43  14.4 

40  29.2 
37  44.8 
35     1.2 

32  18.3 
29  36.3 

26  55.3 

24  15.2 
21  36.2 
16  58.2 

16  21.0 

13  44.8 

11     9.6 

8  35.3 

6  1.9 


Diff.  for 
1  Honr. 


43.05 
43.05 
43.05 

43.05 
43.04 
43.04 

43.03 
43.03 
43.02 

43.0-2 
43.01 
43.02 

43.03 
43.03 
43.04 

43.06 
43.08 
43.11 

43.14 
43.17 
43.20 

43.24 
43.28 
43.32 

43.36 
43.40 
43.44 

43.48 
43.52 
43.56 
43.59 


143.63 


LATITUDE. 


H 


-  0.52 
0.43 
0.33 

-  0.21 

-  0.07 
+  0.08 

+  0.22 
0.35 
0.46 

-f  0.56 
0.63 
0.66 

-f  0.65 
0.61 
0.55 

-h  0.47 
0.38 
0.27 

+  0.14 
0.00 

-  0.12 

-  0.23 
0.32 
0.39 

-0.43 
0.44 
0.42 

-0.37 
0.30 
0.20 

-0.08 

+  0.05 


LogMithB 

of  the 

Radio*  Yeotor 

of  the 

Barth. 


0.0072191 
0.0072209 
0.0072201 

0.0072166 
0.0072106 
0.0072021 

0.0071913 
0.0071782 
0.0071630 

0.0071458 
0.0071268 
0.0071061 

0.0070839 
0.0070600 
0.0070346 

0  0070079 
0.0069798 
0.0069503 

0.0069194 
0.0068869 
0.0068529 

0.0068173 
0.0067800 
0.0067407 

0.0066994 
0.0066559 
0.0066101 

0.0065619 
0.0065114 
0.0064585 
0.0064031 

0.0063453 


Diff  for 
1  Hour. 


+    1.3 
•I-    0.2 

-  0.9 

-  2.0 
3.0 
4.0 

-  5.0 
5.9 
6.8 

-  7.6 
8.3 
9.0 

-  9.6 
10.3 
10.9 

-1 1.5 
12.0 
12.6 

-  13.2 
13.8 
14.5 

-  15.2 
16.0 
16.8 

-17.7 
18.6 
19.6 

-20.5 
21.5 
22.6 
23.6 

-24.6 


KoTS.— The  numbers  in  oolonm  A  oorreepond  to  the  tme  equinox  of  the  date;  in  oolnmn  A',  to 
the  mean  equinox  of  January  O'.O. 


If  eaa  Time 

of 

Sidereal  Koon. 


h      m       a 

17  19  18.27 
17  15  22.37 
17  11  26.46 

17  7  30.55 
17  3  34.64 
16  59  38.72 

16  55  42.81 
16  51  46.90 
16  47  50.99 

16  43  55.08 
16  39  59.17 
16  36  3.26 

16  32  7.35 
16  28  11.43 
16  24  15.52 

16  20  19.61 
16  16  23.70 
16  12  27.79 

16  8  31.87 
16  4  35.96 
16  0  40.06 

15  56  44.16 
15  52  48.25 
15  48  52.34 

15  44  56.43 
15  41  0.52 
15  37  4.61 

15  33  8.70 
15  29  12.79 
15  25  16.89 
15  21  20.98 

15  17  25.07 


Dill,  for  1  Hour, 

—  9-.8296. 
(Tahle  n.) 
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OREENWIOH  MEAN  TIME. 

4 

THK  MOON'S 

1 
1 

1 

SBHTDIAMBTBB. 

HOBIZONTAI 

.  PARAT.T.AX. 

UPPBB  TRANSIT. 

AGS. 

KOOB. 

Midnight. 

Noon. 

Diff.  for 
IHour. 

lOdnight. 

Biff,  for 
1  Hoar. 

KeridiMiof 
Oreenwich. 

Diit  for 
1  Hoar. 

Koon. 

1 

16  22;5 

16  26!7 

59  69.3 

•fl!39 

60'  14!4 

+1.11 

h      m 

6 

m 

d 

28.9 

2 

16  29.8 

16  31.9 

60  25.9 

0.60 

60  33.6 

+0.47 

0  37.5 

8.53 

0.6 

3 

16  32.9 

16  32.8 

60  37.2 

+0.J4 

60  36.9 

-0.18 

1  37.8 

8.49 

1.6 

4 

16  31.7 

16  29.6 

60  32.8 

-0.49 

60  25.2 

-0.77 

2  36.6 

2.40 

2.6 

5 

16  26.7 

16  23.0 

60  14.5 

1.01 

60     1.0 

1.88 

2  32.8 

8.89 

3.6 

6 

16  18.7 

16  13.9 

59  45.2 

1.39 

59  27.7 

1.51 

4  26.6 

8.19 

4.6 

7 

16    8.8 

16    3.5 

59    8.9 

-1.61 

58  49.2 

-1.66 

5  18.4 

8.18 

5.6 

8 

15  58.0 

15  52.5 

58  29.0 

1.68 

58    8.8 

1.68 

6    8.8 

2.08 

6.6 

9 

15  47.0 

15  41.6 

57  48.7 

1.66 

57  28.9 

1.68 

6  58.4 

8.06 

7.6 

10 

15  36.4 

15  31.4 

57    9.7 

-1.57 

56  51.3 

-1.61 

7  48.0 

8.07 

8.6 

11 

15  26.6 

15  22.0 

56  33.7 

1.44 

56  16.9 

1.37 

8  37.9 

2.08 

9.6 

12 

15  17.6 

15  13.5 

56    0.9 

• 

1.29 

55  45.8 

1.88 

9  28.0 

2.09 

10.6 

13 

15    9.7 

15    6.0 

55  31.6 

-1.15 

55  18.3 

-i:o7 

10  18.2 

2.09 

11.6 

14 

15    2.7 

14  59.5 

55     5.9 

1.00 

54  54.4 

0.98 

11     8.0 

2.06 

12.6 

15 

14  56.7 

14  54.1 

54  43.9 

0.83 

54  34.4 

0.76 

11  56.9 

2.01 

13.6 

16 

14  51.8 

14  49.8 

54  25.9 

-0.66 

54  18.6 

-0.56 

12  44.6 

1.95 

14.6 

17 

14  48.1 

14  46.8 

54  12.5 

0.45 

54    7.7 

0.34 

13  30.7 

1.89 

15.6 

18 

14  45.9 

14  45.4 

54    4.3 

-0.28 

54    2.5 

-0.08 

14  15.3 

1.83 

16.6 

19 

14  45.4 

14  45.8 

54    2.4 

+0.06 

54    4.0 

+0.88 

14  58.7 

1.79 

17.6 

20 

14  46.8 

14  48.3 

54    7.6 

0.:w 

54  13.2 

0.65 

15  41.3 

1.77 

18.6 

21 

14  50.4 

14  53.1 

54  20.9 

0.73 

54  30.8 

0.93 

16  23.9 

1.78 

19.6 

22 

14  56.5 

15    0.4 

54  43.1 

+1.18 

54  57.7 

+1.31 

17    7.2 

1.83 

20.6 

28 

15    5.0 

15  10.2 

55  14.5 

1.50 

55  33.6 

1.68 

17  51.8 

1.90 

21.6 

24 

15  16.0 

15  22.3 

55  54.9 

1.85 

56  18.2 

8.08 

18  38.8 

2.02 

22.6 

25 

15  29.2 

15  36.4 

56  43.3 

+8.16 

57    99 

+8.86 

19  28.7 

2.15 

23.6 

26 

15  44.0 

15  51.7 

57  37.6 

2.33 

58    5.9 

8.37 

20  22.1 

2.30 

24.6 

27 

15  59.4 

16    7.1 

58  34.4 

8.36 

59    2.4 

8.89 

21  18.9 

2.43 

25.6 

28 

16  14.4 

16  21.2 

59  29.3 

+8.17 

59  54.4 

+1.99 

22  18.5 

2.58 

26.6 

29 

16  27.4 

16  32.6 

60  17.0 

1.75 

60  36.4 

1.46 

23  19.4 

8.54 

27.6 

80 

16  36.9 

16  40.0 

60  52.1 

1.13 

61     3.5 

+0.76 

6 

28.6 

31 

16  41.9 

16  42.4 

61  10.4 

+0.37 

61  12.4 

-0.03 

0  20.0 

8.50 

0.3 

32 

16  41.7 

16  39.7 

61     9.6 

-0.43 

61    2.2 

-0.80 

1  19.  r 

8.42 

1.8 

• 

' 
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GBEElSfWIOH  MEAK  TIME. 

^■^1^  ■  aHii^ 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Difltfor 
1  Minute. 

Dlftfbr 
IMinote. 

Boar. 

Bight  Ascension. 

Diitfor 
1  Minute. 

DeoUnBtkm. 

due:  for 
IMfnnte. 

TH 

UKSD. 

lY  1. 

SAIUBDAY  8. 

h    m      s 

s 

O         i        It 

ti 

h    m     ■ 

■ 

N.16  2&  29.7 

tt 

0 

6  15  41^ 

8.5697 

N.18  46  58.6 

0.358 

0 

8  19  40.37 

8.5676 

5.843 

1 

6  18  15.61 

8.5719 

18  47  16.2 

0.997 

1 

8  22  13.75 

3Ji550 

16  26  35.6 

54M0 

2 

6  20  49.99 

3.5740 

18  47  25.9 

•1-0.095 

2 

8  24  46.97 

9.5634 

16  20  34ii 

6U>76 

3 

6  23  24.49 

8.5759 

18  47  27.6 

-0.037/ 

3 

8  27  20.04 

9.5498 

16  14  26.5 

6.190 

4 

6  25  59.10 

8J>778 

18  47  21.4 

0.169 

4 

8  29  52.95 

9.5471 

16    8  11.7 

6.303 

5 

6  28  33.83 

8.5797 

18  47    7.3 

0.303 

5 

8  32  25.69 

8.5449 

16    1  50.1 

6.416 

6 

6  31    8.66 

8.5813 

18  46  45.2 

0.435 

6 

8  34  58.25 

9.5413 

15  55  21.8 

6.598 

7 

6  33  43.58 

8.5888 

18  46  15.1 

0.567 

7 

8  37  30.64 

9.5383 

15  48  46.8 

6.638 

8 

6  36  18.59 

8.5843 

18  45  37.1 

0.700 

8 

8  40    2.85 

8.5363 

15  42    5.3 

6.746 

9 

6  38  53.69 

8J>857 

18  44  51.1 

0.834 

9 

8  42  34.88 

8.5393 

15  35  17.3 

6.853 

10 

6  41  28.87 

8.5889 

18  43  57.1 

0.968 

10 

8  45    6.72 

9.5891 

15  28  22.9 

6.961 

11 

6  44    4.12 

8.5879 

18  42  55.0 

1. 101 

11 

8  47  38.37 

9.5860 

15  21  22.0 

IJMn 

12 

6  46  39.42 

8.5889 

18  41  45.0 

1.833 

12 

8  50    9.84 

9.5898 

15  14  14.8 

7.173  1 

13 

6  49  14.78 

8.5898 

18  40  27.0 

1.367 

13 

8  52  41.11 

3.5196 

15    7    1.3 

7.976 

14 

6  51  50.20 

8.5006 

18  39    0.9 

1.501 

14 

8  55  12.18 

9.5161 

14  59  41.7 

7^78 

15 

6  54  25.66 

8.5913 

18  37  26.8 

1.635 

15 

8  57  43.04 

9.5197 

14  52  lao 

7.479 

16 

6  57     1.16 

8.5919 

18  35  44.7 

1.768 

16 

9    0  13.70 

8.5009 

14  44  44.2 

7.579 

17 

6  59  36.69 

8.5984 

18  33  54.6 

1.908 

17 

9    2  44.15 

8Ji058 

14  37    6i» 

7.677 

18 

7    2  12.25 

8.5997 

18  31  56.5 

8.035 

18 

9    5  14.40 

8JMtt3 

14  29  22.9 

7.775 

19 

7    4  47.82 

8.5930 

18  29  50.4 

8.168 

19 

9    7  44.43 

8.4988 

14  21  33.5 

7.873 

20 

7    7  23.41 

8.5933 

18  27  36.3 

3.308 

20 

9  10  14.25 

9.4958 

14  13  38.3 

7.968 

21 

7    9  59.00 

8.5933 

18  25  14.2 

8.434 

21 

9  12  43.85 

9.4915 

14    5  37.4 

8.068 

22 

7  12  34.59 

8.5933 

18  22  44.2 

SLiffl 

22 

9  15  13.23 

9.4878 

13  57  30.9 

8.154 

23 

7  15  10.18 

8.5m 

N.18  20    6.2 

9.699 

23 

9  17  42.39 

9.4841 

N.13  49  18i) 

8.945 

F 

RIDA^ 

I  2. 

SI 

UJ^1>A 

r  4. 

0 

7  17  45.76 

8J938 

N.18  17  20^ 

8.838 

0 

9  20  11.32 

9.4808 

N.13  41    \JS 

8.334 

1 

7  20  21.32 

8.5934 

18  14  26.4 

8.963 

1 

9  22  40.03 

9.4766 

13  32  88.8 

8.4S3 

2 

7  22  56.85 

8.5919 

18  11  24.7 

3.004 

2 

9  25    8.51 

9.4798 

13  24  10.7 

8.519 

3 

7  25  32.35 

8.5913 

18    8  15.1 

3.885 

3 

9  27  36.77 

9.4690 

13  15  37.4 

8.598 

4 

7  28    7.81 

8.5907 

18    4  57.7 

3.356 

4 

9  30    4.79 

9.4651 

13    6  59.0 

8.683 

5 

7  30  43.22 

8.5899 

18    1  32.4 

3.487 

5 

9  32  32.58 

9.4619 

12  56  15.5 

8.767 

6 

7  a3  18.60 

8.5891 

17  57  59^ 

3.617 

6 

9  35    0.14 

9.4574 

12  49  27.0 

8.848 

7 

7  35  53.92 

9.5888 

17  54  18.4 

3.746 

7 

9  37  27.47 

9.4536 

12  40  33.7 

8.999 

8 

7  38  29.18 

8.587J 

17  50  29.8 

3.874 

8 

9  39  54.56 

8.4495 

12  31  35.5 

90)10 

9 

7  41     4.37 

8.5858 

17  46  33.5 

4.003 

9 

9  42  21.41 

9.4455 

12  22  32.5 

9.088 

10 

7  43  39.48 

8.5845 

17  42  29.5 

4.130 

10 

9  44  48.02 

9.4416 

12  13  24.9 

9.164 

11 

7  46  14.51 

3.5838 

17  38  17.9 

4.357 

11 

9  47  14.40 

9.4377 

12    4  12.8 

9.339 

12 

7  48  49.46 

8.5818 

17  33  58.6 

4.384 

12 

9  49  40.54 

8.4337 

11  54  56.2 

9.313 

13 

7  51  24.32 

3..'M)03 

17  29  31.8 

4.509 

13 

9  52    (;.44 

8.4997 

11  45  35.2 

9.387 

14 

7  53  59.09 

8.5787 

17  24  57.5 

4.634 

14 

9  54  32.10 

8.4857 

11  36    9.8 

9.458 

15 

7  56  33.76 

8.5769 

17  20  15.7 

4.750 

15 

9  56  57.52 

8.4817 

11  26  40.2 

9.598 

16 

7  59    8.32 

9.5751 

17  15  26.4 

4.883 

16 

9  59  22.70 

8.4177 

11  17    6.4 

9.587 

17 

8     1  42.77 

8.5733 

17  10  29.7 

5.006 

17 

10    1  47.65 

8.4138 

11    7  28.6 

9.664 

18 

8    4  17.10 

8.5719 

17    5  25.7 

5.138 

18 

10    4  12.36 

8.4098 

10  57  46.8 

9.730 

19 

8    6  51.31 

8.5693 

17    0  14.3 

5.350 

19 

10    6  36.83 

9.4068 

10  48    1.0 

9.795 

20 

8    9  25.39 

8.6670 

16  54  55.7 

5.370 

20 
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GKEBNWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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N.12    6  56.9 
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WEi 

9JW81 

>I^EUJLJ 

N.18  29  41J2 
>AY28. 

1.881 

0 

3  54  33.80 
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AntarC'' 

E, 

95  14  23 

9906 

93  26    4 

9914 

91  37  57 

9993 

89  50    4 

9933 

6 

Sun 

W. 

63    5  34 

9535 

64  45  59 

• 

9546 

66  26    8 

9568 

68    6    1 

9660 

Rep^ulus 
Spica 

W. 

19    7  24 

9933 

20  55    3 

9949 

22  42  28 

9958 

24  29  38 

99(» 

E. 

34  59  52 

9988 

33  13  35 

9306 

31  27  44 

9395 

29  42  21 

9346 

Antares 

E. 

80  54  21. 

9960 

79    8    1 

9998 

77  21  59 

9310 

75  36  14 

9393 

7 

Sun 

W. 

76  21  14 

9633 

77  59  24 

9646 

79  37  17 

9659 

81  14  52 

9679 

Regulus 

W. 

33  21  27 

9390 

35    6  58 

9338 

36  52  11 

9344 

38  37    7 

9356 

Antares 

E. 

66  52  15 

9301 

65    8  27 

9406 

63  24  59 

9490 

61  41  53 

9435 

8 

Sun 

W. 

89  18  22 

9730 

90  54  10 

9769 

92  29  41 

9766 

94    4  54 

9779 

Regulus 

W. 

47  17  19 

9416 

49    0  28 

9430 

50  43  20 

9443 

,52  25  54 

9456 

Jupiter 

W. 

16  32  18 

9456 

18  14  33 

9460 

19  56  30 

9481 

21  38  10 

9493 

Antares 

E. 

53  11  52 

9516 

51  31     1 

9533 

49  50  34 

9561 

48  10  32 

9670 

a  Aquilfe 

E. 

101  12  50 

9836 

99  40  29 

9905 

98    8  17 

9914 

96  36  16 

9994 

9 

Sun 

W. 

101  56  40 

9845 

103  30  10 

9858 

105    3  23 

9871 

106  36  19 

9883 

Regulus 

W. 

60  54  24 

9516 

62  35  15 

9597 

64  15  50 

9540 

65  56    8 

9561 

Jupiter 

W. 

30    2  10 

9555 

31  42    7 

9567 

33  21  47 

9580 

35    1  10 

9501 

Mars 

W. 

25  15  32 

9704 

26  52    6 

9715 

28  28  26 

9796 

30    4  31 

9738 

Antiirea 

E. 

39  57    4 

9675 

38  19  50 

9608 

36  43    8 

9795 

35    7    1 

9753 

aAquilie    . 

E. 

88  59  24 

9980 

87  28  46 

9903 

85  58  25 

3007 

84  28  21 

3091 

10 

Sun 

W. 

114  16  59 

9946 

115  48  20 

9958 

117  19  25 

9070 

118  50  15 

9061 

Regulus 

W. 

74  13  38 

9600 

75  52  21 

9610 

77  30  50 

9630 

79    9    4 

9641 

Jupiter 

W. 

43  14    6 

9649 

44  51  54 

9660 

46  29  27 

9679 

48    6  45 

9689 

Mars 

W. 

38    1     5 

9706 

39  35  38 

9807 

41    9  57 

9818 

42  44    2 

9898 

Spica 

W. 

21   15  15 

9758 

22  50  38 

9750 

24  26  12 

9745 

26    1  52 

9744 

a  Aquilee 

E. 

77    2  42 

3103 

75  34  36 

3191 

74    6  52 

3141 

72  39  32 

3161 

n 

Sun 

W. 

126  20  48 

3039 

127  50  12 

3051 

129  19  22 

3069 

130  48  18 

3073 

Regulus 

W. 

87  16  38 

9609 

88  53  28 

9703 

90  30    4 

9713 

92    6  27 

9799 

Jupiter 

W. 

56    9  40 

9735 

57  45  a3 

9745 

59  21  13 

9755 

60  56  40 

9766 

Mars 

W. 

50  30  54 

9889 

52    3  36 

9883 

53  36    4 

9003 

55    8  19 

9913 

Spica 

W. 

34    0    6 

9756 

35  35  32 

9760 

37  10  52 

9706 

38  46    4 

9779 

a  Aquilie 

E. 

65  29  13 

3976 

64    4  33 

3301 

62  40  23 

3399 

61  16  45 

3368 

Fomalhaut 

E, 

98    2  53 

3014 

96  32  57 

3091 

95    3  10 

3099 

93  33  33 

3030 
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VMBoand  Dbootton 
ofOkdoefc. 

Midnight. 

• 

P.L. 

of 

Dlff. 

XV^ 

P.L. 
of 

i>tfr. 

XVIIIi"* 

P.L. 

of 

DIff. 

XXlik- 

P.L. 

of 

IMff. 

O           1        It 

0       in 

O           1        II 

O             /          M 

3 

SUH 

W. 

28  57  d2 

9415 

30  40  45 

9413 

3224    1 

9419 

84    7  18 

9418 

JunrsR 

£. 

47  53  48 

9109 

46    2    3 

9119 

44  11  23 

9110 

42  20  48 

9119 

Maes 

£. 

50  29  10 

906 

48  41  34 

9087 

46  54    2 

9641 

45    636 

9946 

Spica 

£. 

71  26    2 

9009 

69  35    2 

9100 

67  44    7 

9107 

65  53  18 

9111 

4 

Sun 

W. 

42  43    4 

9190 

44  25  56 

9480 

46    8  40 

9449 

47  51  15 

9449 

JuPITXB 

£. 

93    936 

9147 

31  19  49 

9156 

29  30  13 

9109 

27  40  48 

9170 

Maei 

E. 

36  n  23 

99n 

34  24  49 

9686 

32  38  27 

9994 

30  52  18 

9009 

Spica 

E. 

56  41  13 

9143 

54  51  20 

9161 

53    1  39 

9161 

51  12  12 

9170 

Antares 

E. 

102  29  28 

9179 

100  40  27 

9184 

98  51  35 

9100 

97    253 

9198 

5 

Suit 

W. 

56  21  25 

9489 

58    2  49 

9609 

59  43  59 

9513 

61  24  54 

9604 

Mass 

E. 

22    5  12 

9869 

20  20  38 

9379 

18  36  23 

9387 

16  52  30 

9405 

Spica 

E. 

42    8  50 

907 

40  21    3 

9641 

38  33  37 

9956 

36  46  33 

9979 

Antares 

E. 

88    225 

9849 

86  15    0 

9068 

84  27  51 

9904 

82  40  58 

9974 

6 

SUH 

W. 

69  45  38 

9669 

71  24  58 

9594 

73    4    1 

9007 

74  42  46 

9090 

Reffulos 
Spica 

W. 

26  16  33 

M78 

28    3  12 

9686 

29  49  34 

9990 

31  a5  39 

9808 

E. 

27  57  28 

9660 

26  13    9 

0894 

24  29  26 

9493 

22  46  24 

9456 

Antares 

E. 

73  50  48 

9836 

72    5  41 

9349 

70  20  53 

9309 

68  36  24 

9370 

7 

Smr 

W. 

82  52  10 

9066 

84  29  10 

9668 

86    5  52 

9719 

87  42  16 

9795 

Regulus 

W. 

40  21  45 

9868 

42    6    5 

9381 

43  50    7 

9308 

45  33  52 

9405 

E. 

59  59    8 

9150 

58  16  45 

9407 

56  34  45 

9488 

54  53    7 

9499 

8 

SUK 

W. 

95  39  50 

9799 

97  14  28 

9806 

98  48  49 

9818 

100  22  53 

9831 

Reguliis 

W. 

54    8  11 

9467 

55  50  10 

9480 

57  31  52 

9408 

59  13  17 

9504 

JupiTsa 

W. 

23  19  33 

9600 

25    038 

9618 

26  41  26 

9530 

28  21  57 

9543 

Antares 

E, 

46  30  56 

9680 

44  51  46 

9609 

43  13    3 

9630 

41  34  49 

9859 

a  Aqiiils 

£. 

95    4  27 

9093 

93  32  50 

8944 

92    1  27 

9955 

90  30  18 

9967 

9 

Sun 

W. 

108    8  59 

9800 

109  41  23 

9000 

111  13  31 

9091 

112  45  23 

9034 

ReguluB 

W. 

67  36  10 

9604 

69  15  55 

9574 

70  55  25 

9586 

72  34  39 

9507 

JopfTsa 

W. 

36  40  17 

9008 

38  19    8 

9615 

39  57  43 

9096 

41  36    2 

9638 

Mars 

W. 

31  40  20 

9750 

33  15  54 

9761 

34  51   13 

9779 

36  26  17 

9785 

Antares 

E. 

33  31  31 

9783 

31  56  41 

9810 

30  22  34 

9859 

28  49  14 

9804 

a  Aquii«e 

E. 

82  58  34 

3090 

81  29    6 

3099 

79  59  58 

3060 

78  31  10 

3885 

10 

SUH 

W. 

120  20  51 

9993 

121  51  12 

3006 

123  21  18 

3017 

124  51  10 

3098 

ReguluB 

W. 

80  47    3 

9009 

82  24  47 

9009 

84    2  18 

9679 

85  39  35 

9683 

JtrptTKa 

W. 

49  43  49 

9009 

51  20  39 

9704 

52  57  14 

9715 

54  33  34 

9795 

Mars 

W. 

44  17  53 

9840 

45  51  29 

9851 

47  24  51 

9669 

48  57  59 

9879 

Spica 

W. 

27  37  34 

9744 

29  13  16 

9744 

30  48  57 

9747 

32  24  34 

9751 

a  Aqaile 

E. 

71  12  36 

8189 

69  46    5 

3904 

68  20    0 

3996 

66  54  22 

3951 

n 

Suif 

W. 

132  17    0 

3084 

133  45  29 

3005 

135  13  45 

3106 

136  41  47 

3117 

Reguliis 

W. 

93  42  38 

9739 

95  18  36 

9741 

96  54  21 

9750 

98  29  54 

9760 

JUPITBR 

W. 

62  31  54 

9775 

64    6  55 

9785 

65  41  43 

9794 

67  16  19 

9803 

Mars 

W. 

56  40  21 

9094 

58  12  10 

9083 

59  43  47 

9049 

61  15  12 

9953 

Spica 

W. 

40  21     8 

9779 

41  56    4 

9786 

43  30  51 

9799 

45    5  29 

9706 

aAquiltt 

E. 

59  53  40 

3380 

58  81  11 

3491 

57    9  18 

3456 

55  48    4 

3409 

Foooalfaaut 

E. 

92    4    7 

3047 

90  84  52 

8060 

89    5  48 

3006 

87  36  56 

3076 
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13 

Vamo  and  Dinotlos 
of  Oldeot. 

Noon. 

P.L. 

of 

Diff. 

nih. 

P.L. 

of 

Diff. 

VIK 

P.L. 

of 

Diff. 

IXN 

P.L. 

of 

Diff. 

Regulus 

W. 

100    5  1^ 

9709 

lof  40  26' 

9778 

103  15  20 

9788 

10!  50    6 

9706 

Jupiter 

W. 

68  50  43 

8819 

70  24  55 

9891 

71  58  55 

9830 

73  32  44 

9630 

Mars 

w. 

63  46  Q4 

9M9 

64  17  24 

9971 

65  48  13 

9961 

67  18  50 

Spica 

w. 

46  39  59 

S805 

48  14  20 

9813 

49  48  31 

9690 

51  22  33 

9897 

a  Aquilee 

E. 

54  27  31 

3531 

53    7  41 

3579 

51  48  36 

3617 

50  30  20 

3664 

Fomalhaut 

E. 

86    8  16 

3068 

84  39  49 

3006 

83  11  34 

3106 

81  43  32 

31)6 

13 

Jupiter 

W. 

81  18  59 

9881 

82  51  42 

9800 

84  24  14 

9808 

85  56  36 

9006 

Mars 

W. 

74  49    8 

3034 

76  18  39 

3049 

77  48    0 

3060 

79  17  11 

'      3050 

Spica 

W. 

59  10  24 

9883 

60  43  30 

9870 

62  16  27 

98n 

63  49  15 

9883 

a  Aquilee 

E. 

44  12  57 

3M5 

43    0  43 

4043 

41  49  46 

4198 

40  40  11 

4919 

Fomalhaut 

E. 

74  26  56 

3179 

73    0  22 

3199 

71  34    5 

3908 

70    8    5 

3899 

a  PegQsi 

E. 

89    7  39 

3191 

87  39  55 

3190 

86  12  21 

3138 

84  44  57 

3147 

14 

Jupiter 

W. 

93  35  59 

9943 

95    723 

9960 

96  38  38 

9958 

98    9  44 

9966 

Mars 

W. 

86  40  35 

3008 

88    8  47 

3106 

89  36  50 

3113 

91    4  44 

3191 

Spica 

W. 

71  31    3 

9019 

73    2  58 

9995 

74  34  45 

9939 

76    6  23 

9930  , 

Antares 

W. 

26  56    2 

3909 

28  22    9 

3180 

29  48  42 

3163 

31  15  36 

3148 

Fomalhaut 

E. 

63    2  38 

3306 

61  38  84 

3335 

60  14  52 

3345 

58  51  32 

3365 

a  Pegasi 

E. 

77  30  53 

3198 

76    4  42 

3909 

74  38  44 

3991 

73  13    0 

3939 

15 

Mars 

W. 

98  22    0 

3156 

99  49    2 

3163 

101  15  56 

3160 

102  42  42 

3178 

Spica 

W. 

83  42  31 

9970 

85  13  21 

9977 

86  44    3 

9983 

88  14  37 

9980 

Antares 

W. 

:)8  3:3  30 

3100 

40    1  29 

3105 

41  29  32 

3103 

42  57  38 

3101 

Fomalhaut 

E. 

52    1  24 

3493 

50  40  52 

3583 

49  20  53 

3565 

48    1  29 

3580 

a  Pegasi 

E. 

66    8    0 

3300 

64  43  49 

3315 

63  19  55 

3339 

61  56  20 

3348 

16 

Spica 

W. 

95  45  38 

3018 

97  15  29 

3099 

98  45  14 

3098 

100  14  52 

3034 

Antares 

W. 

50  18  26 

3101 

51  46  35 

3109 

53  14  42 

3103 

54  42  48 

3106 

Fomalhaut 

E. 

41  35    2 

3813 

40  20  13 

38n 

39    6  24 

3934 

37  53  39 

4005 

o  Pegasi 

E. 

55    3  31 

3446 

53  42    7 

3460 

52  21    8 

3493 

51    0  36 

3519 

a  Arietis 

E. 

97  26  46 

3135 

95  59  19 

3140 

94  31  58 

3144 

93    4  42 

3149 

17 

Antares 

W. 

62    2  47 

3114 

63  30  40 

3116 

64  58  30 

3118 

66  26  18 

3190 

a  Pegnsi 

E. 

44  25  52 

3683 

43    8  47 

3794 

41  52  25 

3769 

40  36  51 

3819 

a  Arietis 

E. 

85  49  48 

3173 

84  23    6 

3178 

82  56  30 

3183 

81  30    0 

3187 

18 

Antares 

W. 

73  44  42 

3199 

75  12  16 

3130 

76  39  49 

3131 

78    7  21 

3133 

1 

a  Aquilfe 

W. 

34  37  20 

4967 

35  34  41 

4833 

36  33  50 

4714 

37  34  38 

4006 

a  Arietis 

E. 

74  18  54 

3911 

72  52  58 

3916 

71  27    8 

3990 

70    1  23 

3995 

Aldebaran 

E. 

106  30  33 

3061 

105    1  36 

3064 

103  32  42 

3065 

102    3  50 

3067 

19 

Antnres 

W. 

85  24  39 

3136 

86  52    5 

3137 

88  19  30 

3137 

89  46  55 

3136 

a  Aqnilae 

W. 

42  59  15 

4906 

44    7  35 

4147 

45  16  51 

4003 

46  26  59 

4044  1 

a  Arietis 

E. 

62  54    8 

3951 

61  28  59 

3957 

60    3  57 

3969 

58  39    1 

1 

9967 

Aldeboran 

E. 

94  40    0 

3073 

93  11  17 

3073 

01  42  34 

3073 

90  13  52 

3073 

Sun 

E. 

143    7  37 

3461 

141  46  29 

3460 

140  25  20 

3450 

139    4  10 

3457 

20 

Antares 

W. 

97    4  14 

3131 

96  31  46 

3199 

99  59  20 

3197 

101  26  57 

3194 

a  Aquilae 

W. 

52  28  41 

3847 

53  42  55 

3815 

54  57  42 

3786 

56  12  59 

3756 

a  Arietis 

E. 

51  36    7 

•3300 

50  11  56 

3300 

48  47  55 

3318 

47  24    4 

3397 

Aldebaran 

E. 

82  50    8 

3067 

81  21  18 

3065 

79  52  25 

3061 

78  23  28 

3060 

XVL 


JULY,    1886. 


125 


GBEEl^WiOH  MEAN  TIME. 

LUNAB  DISTANCES. 

» 

13 

N&ne  and  IMreetioii 
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of 

Diff. 
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P.L. 
of 

Diff. 
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of 
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of 

Diff. 

Regulufl 

W. 

0         /       // 

106  24  41 

9808 

10^59    5 

9611 

109  33  18 

9891 

O         /        «/ 

111    7  19 

9899 

JOPITKR 

W. 

75    6  21 

9848 

76  39  47 

9856 

78  13    2 

9885 

79  46    6 

9873 

Mars 

w. 

68  49  16 

S998 

70  19  31 

3008 

71  49  34 

3017 

73  19  26 

3095 

Spica 

w. 

52  56  26 

S834 

54  30  10 

98t9 

56    3  44 

9648 

57  37    9 

9856 

a  Aquilus 

E. 

49  12  55 

9716 

47  56  25 

3770 

46  40  52 

3830 

45  26  21 

3886 

Fomalhaut 

E. 

80  15  44 

3199 

78  48  10 

3141 

77  20  60 

3163 

75  53  45 

3167 

13 

JUPITJER 

W. 

87  28  48 

9913 

89    0  50 

9990 

90  32  43 

9998 

92    4  26 

9936 

Mars 

W. 

80  46  11 

3087 

82  15    1 

3074 

83  43  42 

3089 

85  12  13 

3000 

Spica 

W. 

65  21  55 

9891 

66  54  26 

9898 

68  26  47 

9905 

69  58  59 

9919 

aAquilas 

E. 

39  32    3 

4391 

38  25  30 

4434 

37  20  39 

4568 

36  17  38 

4606 

Fomalhaut 

E. 

68  42  22 

3937 

67  16  57 

3853 

65  51  51 

3970 

64  27    4 

aPegasi 

E. 

83  17  44 

3157 

81  50  43 

3167 

80  23  54 

3177 

78  57  17 

3168 

14 

JUFITBR 

W. 

99  40  40 

9919 

101  11  28 

9978 

102  42    8 

9985 

104  12.39 

9999 

Mars 

W. 

92  32  28 

3199 

94    0    3 

3135 

95  27  30 

3149 

96  54  49 

3148 

Spica 

W. 

77  37  53 

9945 

79    9  15 

9968 

80  40  28 

9958 

82  11  33 

9964 

AntareM 

W. 

32  42  48 

3136 

34  10  14 

3197 

35  37  51 

3119 

37    537 

3114 

Fomalhaut 

E. 

57  28  36 

3388 

56    6    6 

3419 

54  44    3 

3437 

53  22  28 

3464 

aPegaai 

E. 

71  47  29 

3945 

70  22  13 

3959 

68  57  13 

3871 

67  32  28 

3986 

15 

Mars 

W. 

104    9  20 

3189 

105  35  51 

3168 

107    2  14 

3195 

108  28  29 

3901 

Spiea 

W. 

89  45    4 

9995 

91  15  23 

3001 

92  45  35 

3006 

94  15  40 

3019 

Antarea 

W. 

44  25  46 

3100 

45  53  56 

3100 

47  22    6 

3100 

48  50  16 

3100 

Fomalhaut 

E. 

46  42  43 

3897 

45  24  38 

3669 

44    7  18 

3713 

42  50  45 

3761 

aPegasi 

E. 

60  33    4 

3385 

59  10    8 

3384 

57  47  33 

3403 

56  25  20 

3494 

16 

Spica 

W. 

101  44  23 

3039 

103  13  48 

3043 

104  43    7 

3048 

106  12  20 

3054 

Antarea 

W. 

56  10  52 

3106 

57  38  54 

3108 

59    6  54 

3110 

60  34  52 

3119 

Fomalhaut 

E. 

36  42    4 

4089 

a5  31  45 

4168 

34  22  49 

4965 

33  15  24 

4374 

a  Pegnsi 

E. 

49  40  33 

.•J547 

48  21     1 

3577 

47    2    2 

3610 

45  43  38 

3645 

a  Arietie 

E. 

91  37  32 

3154 

90  10  28 

3158 

88  43  29 

3163 

87  16  36 

3168 

17 

Aotarea 

W. 

67  54    3 

3199 

69  21  46 

8194 

70  49  27 

3195 

72  17    6 

3198 

aPe^i 
a  Anetis 

E. 

39  22    8 

3673 

38    8  21 

3833 

36  55  35 

4000 

35  43  55 

4074 

E. 

80    3  35 

3J99 

78  37  16 

3107 

77  11    3 

3909 

75  44  56 

3906 

18 

Antares 

W. 

79  34  51 

3133 

81    2  20 

3135 

82  29  47 

3136 

83  57  13 

3136 

a  AquilsB 

W. 

38  36  58 

4.')09 

39  40  42 

4499 

40  45  43 

4343 

41  51  56 

4971 

aArietis 

E. 

68  :35  44 

3931 

67  10  11 

3936 

65  44  44 

3941 

64  19  23 

3946 

- 

Aldebaran 

E. 

100  35    0 

3060 

99    6  13 

3071 

97  37  28 

3079 

96'  8  44 

3079 

19 

Antares 

W. 

91  14  21 

3136 

92  41  47 

3135 

94    9  14 

3133 

95  36  43 

3139 

aAquile 

W. 

47  37  55 

3909 

48  49  36 

3956 

50     1  59 

3917 

51  15    2 

3681 

a  ArietiB 

E. 

57  14  11 

39rj 

55  49  28 

3980 

54  124  53 

3987 

53    0  26 

3994 

Aldebaran 

E. 

88  45  10 

3073 

87  16  27 

3071 

85  47  42 

3070 

84  18  56 

3060 

Suif 

£. 

137  42  58 

3455 

136  21  44 

3454 

135    0  28 

3451 

133  39    9 

3448 

tM) 

Antares 

W. 

102  54  37 

3199 

104  22  20 

3110 

105  50    6 

3117 

107  17  55 

3113 

a  Affuilfe 
a  Anetis 

W. 

57  26  45 

3739 

58  44  58 

3707 

60    1  38 

3683 

61  18  43 

3661 

£. 

46    024 

3338 

44  36  56 

3349 

43  13  41 

3369 

41  50  41 

3377 

Aldebaran 

E. 

76  54  28 

3056 

75  25  24 

3069 

73  56  15 

3047 

72  27    1 

3043 
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GREENWICH  MEAN  TIME. 

• 

LUNAfi  DI8TANCE8. 

9 

^4 

1 

P.L. 

P.L. 

P.L. 

P.I^ 

^3 

Kune  and  Diveottcan  1 

Noon. 

of 

mh. 

of 

VP». 

of 

EDu 

of 

I* 

ao 

of  Oqjeot. 

DIff. 

Dur. 

Dur. 

mm. 

Vbrvs 

E. 

9^23  10 

3533 

W    3  22 

3530 

95'  43  31 

8687 

9l28  37 

aoM 

Sun 

E. 

132  17  47 

3446 

130  56  21 

3449 

129  34  52 

3439 

128  13  20 

3436 

21 

aAquiliB 

W. 

62  36  12 

3639 

63  54    4 

3619 

65  12  18 

3599 

66  30  53 

3580 

a  Arietifi 

E. 

40  27  58 

3383 

39    5  35 

3410 

37  43  30 

3431 

36  21  49 

3456 

Aldebaraii 

£. 

70  57  41 

3038 

69  28  15 

3033 

67  58  43 

3097 

66  29    4 

3091 

Vbwus 

E. 

87  43    3 

3501 

86  22  40 

3496 

85    2  11 

3489 

83  41  35 

3483 

Sum 

E. 

121  24  26 

34U 

120    2  22 

3404 

1 18  40  10 

3398 

117  17  51 

3301 

22 

a  Aquilae 

W. 

73    8  48 

3404 

74  29  19 

3478 

75  50    8 

3469 

77  11  15 

3448 

Fomalhaut 

W. 

40  17  45 

3803 

41  32  44 

3746 

42  48  42 

3604 

44    5  35 

3640 

Aldebaraii 

E. 

58  58  43 

8884 

57  28  10 

9976 

55  57  27 

9967 

54  26  33 

9857 

Venus 

E. 

76  56  35 

3443 

75  a5    7 

3433 

74  13  28 

3494 

72  51  39 

3414 

Saturn 

E. 

95  13  36 

3040 

93  44  13 

3031 

92  14  39 

3099 

90  44  53 

3019 

Sun 

E. 

110  24    8 

3350 

109    0  54 

3340 

107  37  29 

3331 

106  13  53 

3390 

23 

a  Aquilie 

W. 

84    1    2 

3373 

85  23  49 

3359 

86  46  52 

3346 

88  10  10 

8339 

Fomalhaut 

W. 

50  42    1 

3446 

52    3  26 

3411 

53  25  30 

3379 

54  48  11 

3348 

a  Pegasi 

W. 

36  54  15 

3785 

38    9  33 

3715 

39  26    4 

3660 

40  43  44 

3500 

Aldebaran 

E. 

46  48  53 

9904 

45  16  39 

9899 

43  44  10 

9880 

42  11  26 

9887 

Venus 

E. 

65  59  29 

3356 

64  36  22 

3344 

63  13    1 

9930 

61  49  24 

3317 

Saturn 

E. 

83  12  57 

9858 

81  41  52 

9946 

80  10  32 

9935 

78  38  57 

9909 

Sun 

E. 

99  12  42 

3969 

97  47  46 

3948 

96  22  34 

3935 

94  57    6 

3999 

24 

Fomalhaut 

W. 

61  50  13 

3905 

63  16  16 

3179 

64  42  50 

3154 

66    9  54 

3130 

a  Pegasi 

W. 

47  27    4 

3346 

48  50  22 

3306 

50  14  27 

3967 

51  39  17 

3831 

Aldebaran 

E. 

34  23  29 

9708 

32  48  59 

9784 

31  14  10 

9769 

29  39    1 

9753 

Venus 

E. 

54  47  15 

3943 

53  21  57 

3997 

51  56  20 

3911 

50  30  24 

3104 

Saturn 

E. 

70  56  50 

9858 

69  23  30 

9838 

67  49  51 

9893 

66  15  .'S3 

9806 

Sun 

E. 

87  45  35 

3147 

86  18  22 

3130 

84  50  49 

3114 

83  22  56 

3007 

25 

Fomalhaut 

W. 

73  32  35 

3011 

75    2  34 

9989 

76  33    0 

9967 

78    3  54 

9040 

a  Pegasi 

W. 

58  53  52 

3065 

60  22  44 

3035 

61  52  13 

3006 

63  22  18 

9979 

Venus 

E. 

43  15  41 

3100 

41  47  42 

3091 

40  19  21 

3073 

38  50  39 

3056 

Saturn 

E. 

58  20  53 

9796 

56  44  48 

9700 

55    8  20 

9699 

53  31  30 

9875 

Sun 

E. 

75  58  16 

3008 

74  28  14 

9989 

72  57  48 

9971 

71  26  59 

9969 

26 

Fomalhaut 

W. 

85  45    6 

9849 

87  18  39 

9883 

88  52  37 

9806 

90  26  59 

9786 

a  Pegasi 

W. 

71     1  14 

9848 

72  34  40 

9894 

74    8  37 

9800 

75  43    5 

9776 

a  Arietis 

W. 

27  58  13 

3905 

29  24  16 

3119 

30  52    3 

3043 

32  21  23 

9975 

Venus 

E. 

31  21  39 

9868 

29  50  46 

9950 

28  19  31 

9935 

26  47  56 

9990 

Saturn 

E. 

45  21  25 

9568 

43  42  13 

9560 

42    2  36 

9559 

40  22  35 

9535 

Sun 

E. 

63  46  48 

9855 

62  13  31 

9835 

60  39  48 

9815 

59    5  39 

9795 

27 

Fomalhaut 

W. 

98  24  41 

9701 

100    1  19 

9687 

101  38  17 

9679 

103  15  34 

9680 

a  Pegasi 

W. 

83  42  52 

9668 

85  20  14 

9649 

86  58    2 

9630 

88  36  16 

9611 

a  Arietis 

W. 

40    7    1 

9716 

41  43  19 

9675 

43  20  32 

9837 

44  58  36 

9609 

Sun 

E. 

51    8  27 

9606 

49  31  42 

9677 

47  54  31 

9658 

46  16  55 

9639 

28 

a  Pegasi 

W. 

96  53  26 

9530 

98  33  57 

9517 

100  14  47 

9504 

101  55  54 

9499 

a  Arietis 

W. 

53  20  14 

9459 

55    235 

9496 

56  45  33 

9409 

58  29    5 

9978 

Sun 

E. 

38    2  35 

9549 

36  22  30 

9533 

34  42    2 

9517 

33    1  12 

9501 

xvin. 
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LUNAR  DISTANCES. 

• 

ll 

20 

Umbo  and  Dinetkn 
of  Ol^eot. 

Midnight. 

P.L. 

of 

Diff. 

XVb. 

P.L. 
of 

Dift: 

XVI  lib. 

P.L. 

of 

Diff. 

XXIi>. 

P.L. 

of 

Diff. 

Vunis 

£. 

O         /         «/ 

d3    339 

8B» 

9143'3J^ 

3616 

9^  23  31 

3619 

O          1        II 

89    3  20 

3606 

Sun 

£. 

126  51  44 

3431 

125  30    3 

3496 

124    8  16 

3499 

122  46  24 

3416 

21 

a  Aq^uilie 
o  Anetis 

W. 

67  49  49 

69    9    5 

3545 

70  28  40 

3596 

71  48  35 

3510 

E. 

35    033 

3488 

a3  39  49 

3514 

32  19  40 

3551 

31    0  12 

3503 

Aldehanin 

E. 

64  59  17 

3014 

63  29  22 

3007 

61  59  18 

9000 

6029    5 

9003 

Ybnus 

E. 

82  20  52 

3476 

81     0    1 

3466 

79  39    1 

3461 

78  17  53 

3459 

Sun 

E. 

115  55  24 

3388 

114  32  48 

3376 

113  10    4 

3368 

111  47  11 

3350 

22 

ot  Aquilfe 

W. 

78  32  39 

3431 

79  54  20 

3417 

81  16  17 

3409 

82  38  31 

3387 

Fomalbaut 

W. 

45  23  20 

3000 

46  41  54 

3559 

48    1  13 

3519 

49  21  16 

3481 

Aldebaran 

E. 

52  55  27 

S947 

51  24    8 

9938 

49  52  37 

9997 

48  20  52 

99)6 

Venus 

E. 

71  29  38 

3403 

70    7  25 

3399 

68  44  59 

3381 

67  22  21 

3369 

Saturn 

E. 

89  14  55 

3009 

87  44  45 

9093 

*  86  14  23 

9961 

84  43  47 

9970 

• 

Sun 

E. 

104  50    5 

3309 

103  26    4 

3996 

102    1  50 

3967 

100  37  23 

3975 

23 

a  AquiltB 

W. 

89  33  44 

3319 

90  57  33 

3300 

92  21  37 

9904 

93  45  56 

3989 

Fomalbaut 

W. 

56  11  27 

3316 

57  35  18 

3968 

58  59  43 

3950 

60  24  42 

3339 

aPecasi 
Aldmran 

W. 

42    2  29 

3535 

43  22  15 

3463 

44  42  58 

3435 

46    4  35 

3389 

E. 

40  38  25 

9865 

39    5    8 

9841 

37  31  33 

9897 

35  57  40 

9813 

VCNUS 

E. 

60  25  32 

3303 

59    1  24 

3986 

57  36  59 

3973 

56  12  16 

3958 

Saturn 

E. 

77    7    6 

9909 

75  34  58 

9805 

74    2  33 

9889 

72  29  51 

9867 

Sun 

E. 

93  31  23 

3906 

92    5  23 

3193 

90  39    5 

3178 

89  12  29 

3163 

24 

Fomalbaut 

W. 

67  37  27 

3106 

69    5  30 

3081 

70  34    3 

3067 

72    3    5 

3034 

aPecasi 
Aldebaran 

W. 

53    4  50 

3195 

54  31     5 

3161 

55  58    1 

3198 

57  25  37 

3006 

E. 

28    3  31 

9737 

26  27  40 

9791 

24  51  28 

9704 

23  14  54 

9688 

Ybnus 

E. 

49    4    8 

3176 

47  37  32 

3161 

46  10  36 

3143 

44  43  19 

3196 

Saturn 

E. 

64  41  35 

9799 

63    6  57 

9775 

61  31  57 

9760 

59  56  36 

9743 

Sun 

E. 

81  54  43 

3060 

80  26    9 

3069 

78  57  13 

3045 

77  27  56 

3096 

25 

Fomalbaut 

W. 

79  35  15 

9994 

81    7    3 

9903 

82  39  18 

9863 

84  11  59 

9869 

aPegasi 

W. 

64  52  57 

9051 

66  24  11 

9994 

67  55  59 

9898 

69  28  20 

9873 

Venus 

E. 

37  21  35 

3038 

35  52    9 

3090 

34  22  21 

3009 

32  52  11 

9985 

Saturn 

E. 

51  54  16 

9657 

50  16  39 

9640 

48  38  38 

9699 

47    0  13 

9605 

Sun 

E. 

69  55  46 

9933 

68  24    9 

9913 

66  52    7 

9894 

65  19  40 

9874 

26 

Fomalbaut 

W. 

92    1  45 

9766 

93  36  55 

9750 

95  12  28 

9733 

96  48  24 

9717 

a  Pe|;a8i 
a  Anetis 

W. 

77  18    4 

9753 

78  53  33 

9739 

80  29  31 

9710 

82    5  58 

9689 

W. 

33  52    7 

9914 

35  24    8 

9858 

36  57  21 

9807 

38  31  40 

9760 

Venus 

E. 

25  16    2 

9905 

23  43  49 

9801 

22  11  19 

9881 

20  38  36 

9873 

Saturn 

E. 

38  42  11 

9518 

37    1  23 

9501 

35  20  11 

9485 

33  38  36 

9460 

Sun 

E, 

57  31     5 

9775 

55  56    5 

9756 

54  20  39 

9735 

52  44  46 

9716 

27 

Fomalbaut 

W. 

104  53    8 

9647 

106  30  59 

9635 

108    9    6 

9096 

109  47  26 

9616 

aPe||Bfii 
a  Anetis 

W. 

90  14  56 

9593 

91  54    0 

9577 

93  33  27 

9561 

95  13  16 

9545 

W, 

46  37  28 

9560 

48  17    6 

9537 

49  57  28 

9507 

51  38  31 

9479 

Sun 

E. 

44  38  53 

9690 

43    0  25 

9609 

41  21  33 

9564 

39  42  16 

9566 

28 

a  Pe^si 
a  Anetis 

W. 

103  37  18 

9469 

105  18  57 

9479 

W7    0  49 

9465 

108  42  52 

9458 

W, 

60  13  11 

9356 

61  57  49 

9335 

63  42  57 

9316 

65  28  33 

9998 

Sun 

E. 

31  20    0 

9487 

29  38  28 

9479 

27  56  36 

9459 

26  14  25 

9447 
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AT  GREENWICH  APPABENT  NOON. 


I 

5 


SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN, 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 
SUN 
Mon. 
Tues. 

Wed. 


I 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

IB 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Blsht  AseonsioD. 


h     m       8 

8  46  10.05 
8  50  2.79 
8  53  54.91 

8  57  46.42 

9  1  37.31 
9  5  27.58 

9  9  17.25 
9  13  6.31 
9  16  54.77 

9  20  42.62 
9  24  29.89 
9  28  16.58 

9  32  2.71 
9  35  48.28 
9  39  33.31 

9  43  17.82 
9  47  1.81 
9  50  45.30 

9  54  28.30 

9  58  10.84 

10  1  52.93 

10  5  34.58 
10  9  15.79 
10  12  56.59 

10  16  36.98 
10  20  16.98 
10  23  56.60 

10  27  35.85 

10  31  14.75 

10  34  53.31 

10  38  31.54 

• 

10  42    9.45 


DUr.  for 
1  Hoar. 


H 

9.71 1 
9.685 
9.660 

9.634 
9.609 
9.583 

9.557 
9.53^^ 
9.507 

9.482 
9.458 
9.434 

9.411 
9.388 
9.366 

9.344 
9.323 
9.302 

9.282 
9.264 
9.245 

9.226 
9.208 
9.191 

9.175 
9.159 
9.143 

9.128 
9.113 
9.100 
9.086 

9.073 


Apparont 
Declination. 


N. 


O  / 

7  59 


17.5 


7  43  59.2 

7  28  23.6 

7  12  31.0 
6  56  21.6 
6  39  55.8 

6  23  13.9 

6  6  16.3 

5  49    3.1 

5  31  34.8 

5  13  51.6 

4  55  53.9 

4  37  41.9 

4  19  15.7 

4  0  36.0 

3  41  42.9 

3  22  36.7 

3  3  17.7 

2  43  46.2 

2  24    2.7 

2  4    7.3 

1  44    0.3 

1  23  42.1 

1  3  13.0 

0  42  33.3 

0  21  43.3 

0  0  43.3 

9  39  33.9 

9  18  15.2 

8  56  47,6 
8  35  11.2 


N.  8  13  26.7 


Dlff.  for 
1  Hour. 


-37.90 
38.63 
39.34 

-40.04 
40.73 
41.41 

-42.08 
42.73 
43.37 

-43.99 
44.61 
45.21 

-45.80 
46.38 
46.94 

-47.49 
48.02 
48.55 

-49.06 
49.56 
50.05 

-50.52 
50.98 
51.43 

-51.87 
52.29 
52.70 

-53.09 
53.47 
53.83 
54.18 

-54.52 


Seini- 
diMDotcr. 


Btdereal 
Time  of 
Semi- 
diameter 
Paaeing 
ncoidiaa. 


// 


5  48.05 
5  48.18 
5  48.32 

5  48.46 
5  48.61 
5  48.76 

5  48.91 
5  49.07 
5  49.23 

5  49.39 
5  49.56 
5  49.73 

5  49.90 
5  50.08 
5  50.26 

5  50.44 
5  50.62 
5  50.81 

5  51.00 

5  51.18 

6  51.87 

5  51.57 
5  51.77 
5  51.97 

5  52.17 
5  52.38 
5  52.59 

5  52.81 
5  53.03 
5  53.26 
5  53.49 


15  53.72 


66.64 
66.55 
66.46 

66.37 
66.28 
66.20 

66.11 
66.03 
65.94 

65.86 
65.78 
65.70 

65.62 
65.54 
65.46 

65.39 
65.31 
65.24 

65.16 
65.09 
65.02 

64.96 
64.89 
64.83 

64.77 
64.71 
64.65 

64.60 
64.55 
64.50 
64.45 

64.41 


XqoaAifliiof 

Time, 

tobe 

Added  to 


Subtracted 

fh>m 
Apparent 

Time. 


m       ■ 

6  4.83 

6  1.03 

5  56.61 

5  61.57 

5  45.92 

5  39.66 

5  32.79 

5  25.31 

6  17.23 

5  8.55 

4  59.29 

4  49.46 

4  39.06 
4  28.11 

4  16.61 

4  4.60 

3  52.08 

3  39.05 

3  25.54 

3  11.56 

2  57.13 

2  42.26 

2  26.96 

2  11.25 

I  55.13 

I  38.62 

1  21.74 

1  4.49 

0  46.89 

0  28.95 

0  10.67 


TTTSS" 


Diltfor 
IHomr. 


0.145 
0.171 
0.196 

0.222 
0.247 
0.273 

0.296 
0.323 
0.348 

0.373 
0.396 
0.431 

0.444 
0.467 
0.489 

0.511 
a.532 
0.653 

0.573 
0.591 
0.610 

0.628 
0.646 
0.663 

0.679 
0.695 
0.711 

0.726 
0.741 
0.754 
0.768 

0.781 


Nan.— The  mean  *«i»o  of  aemidiameter  paeaing  may  be  found  by  aabtracting  0*.18  from  the  aldereal  time. 

The  sign  —  prefixed  to  the  hourly  ohaage  of  deoUnatlon  indioates  that  north  deoUnatlons  are  deoreaalng. 
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AT  6BB£NWI0H  MEAN  V/OOTSL 

ji 
% 

1 

o 

i 

o 

S 

THE  SUN'S 

Xqoatlon  of 

Time, 

to  be 
Subtracted 

ftom 

jyitt.  fur 
IHonr. 

Sidereal 

Time, 

or 

Bight  Ascension 

of 

UisanSun. 

ApiMtrant 
Sight  Aaoenaion. 

Diir.  for 
IHonr. 

Apparent 
DeolinaUon. 

DHL  for 
IHoar. 

Added  to     ' 
Mean  Time. 

SUN, 

1 

h     m       8 

8  46    9.07 

B 

9.711 

N.  17  59  2L4 

-37.90 

m       s 

6    4.84 

s 
0.145 

h     m       8 

8  40    4.23 

Mon. 

2 

8  50     1.82 

9.685 

17  44    3.1 

38.63 

6     ].04i 

0.171 

8  44    0.78 

Tues. 

3 

8  53  53.96 

9.6G0 

17  28  27.5 

'  39.34 

5  56.62 

0.L96 

8  47  57.34 

Wed. 

4 

8  57  45.48 

9.634 

17  12  34.9 

-40.04 

5  51.59 

0.222 

8  51  53.89 

Thur. 

5 

9     1  36.39 

9.609 

16  56  25.5 

40.73 

5  45.94 

0.247 

8  55  50.45 

Frid. 

6 

9     5  26.68 

9.583 

16  39  59.7 

41.41 

5  39.68 

0.273 

8  59  47.00 

Sat. 

7 

9    9  16.37 

9.558 

16  23  17.8 

-42.08 

5  32.8 1 

0.208 

9    3  43.56 

SUN. 

8 

9  13    5.45 

9.533 

16    6  20.1 

42.73 

5  25.34 

0.323 

9    7  40.11 

Mon. 

9 

9  16  53.93 

9.508 

15  49     6.9 

43.37 

5  17.26 

0.346 

9  11  36.67 

Tues. 

10 

9  20  41.81 

9.483 

15  31  38.5 

-43.99 

5    8.58 

0.373 

9  15  33.22 

Wed. 

11 

9  24  29.10 

9.459 

15  13  55.3 

44.61 

4  59.39 

9.398 

9  19  29.78 

Thur. 

12 

9  28  15.82 

9.435 

14  55  57.5 

45.21 

4  49.49 

0.4^1 

9  23  26.33 

Frid. 

13 

9  32     1.98 

9.412 

14  37  45.3 

-45.80 

4  39.09 

0.444 

9  27  22.89 

Sat. 

14 

9  35  47.58 

9.389 

14  19  19.1 

46.38 

4  26.14 

0.467 

9  31  19.44 

SUN 

15 

9  39  32.64 

9.367 

14    0  39.3 

46.94 

4  16.64 

0.489 

9  35  16.00 

Mud. 

16 

9  43  17.18 

9.345 

13  41  46.1 

-47.49 

4    4.63 

0.511 

9  39  12.55 

Tues. 

17 

9  47     1.21 

9.324 

13  22  39.8 

48.03 

3  52.11 

0.632 

9  43    9.10 

Wed. 

18 

9  50  44.73 

0.303 

13    3  20.7 

48.56 

3  39.08 

0.553 

9  47    5.65 

Thur. ,  19 

9  54  27.77 

9.283 

12  43  49.1 

-49.07 

3  25.57 

0.573 

9  51     2.21 

Frid.     20 

9  58  10.35 

9.265 

12  24     5.4 

49.57 

3  11.59 

0.591 

9  54  58.76 

Snt.       21 

1 

10     1  52.48 

9.246 

12    4    9.8 

50.06 

2  57.16 

0.610 

9  58  55.32 

SUN.  i  22 

10     5  34.16 

9.228 

11  44    2.6 

-50.53 

2  42.29 

0.628 

10    2  51.87 

Mod.     23 

10    9  15.41 

9.210 

11  23  44.2 

50.99 

2  26.99 

0.646 

10    6  48.42 

Tues. 

24 

10  12  56.25 

9.103 

11     3  14.9 

51.44 

2  11.27 

0.663 

10  10  44.97 

Wed. 

25 

10  16  36.68 

9.177 

10  42  35.0 

-51.88 

1  55.15 

0.670 

10  14  41.53 

Thur. 

26 

10  20  16.72 

9.161 

10  21  44.8 

52.30 

1  88.64 

0.695 

10  18  38.08 

Frid. 

27 

10  23  56.39 

9.145 

10    0  44.6 

52.71 

1  21.76 

0.711 

10  22  34.63 

Sat. 

28 

10  27  35.69 

9.130 

9  39  34.9 

-53.10 

1     4.51 

0.726 

10  26  31.18 

SUN 

29 

10  31   14.63 

9.115 

9  18  16.0 

53.48 

0  46.90 

0.741 

10  30  27.74 

Mon. 

30 

10  34  53.24 

9.102 

8  56  48.1 

53.84 

0  28.95 

0.754 

10  34  24.29 

Tues. 
Wed. 

31 
32 

10  38  31.51 
10  42    9.46 

9.088 
9.075 

8  35  11.5 
N.   8  13  26.7 

54.19 
-54.53 

0  10.67 

0.768 
0.781 

10  38  20.84 
10  42  17.39 

6   •y.^a 

Th 

• 

0  semidianieter  for  n 
e  sign  —  prefixed  to 
>  deoreaning. 

aoaqjkoon 
the  honii^ 

may  be  assumed  the  same  as  tl 
f  change  of  deoUnatloii  Indioatt 

hat  for  apparent 
•  ttatMtthdsQ 

noon, 
liaatkos 

Dllt  fori  Hour, 

-1.9^.6565. 
fhMalll.) 
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AT  GREENWICH  MEAN  NOON. 

• 

i 

THK  SUN*S 

a 

1 

TBXTB  LONOITUDB. 

Dlfll  for 
IHonr. 

• 

lahtudb. 

LogullliBi 

of  the 
Badiiis  Tootor 

of  the 
'   Bwth. 

DUE  for 
IHovr. 

Mom  TIbo 

of 

Stdflreia  KooB. 

X 

V 

I 
2 
3 

213 
214 
215 

129  6  25^9 

130  8  53.4 

131  1  21.8 

0          u 

6     1.9 
3  29.3 
0  57.5 

143!63 
143.66 
143.70 

+  0"05 
0.19 
0.38 

0.0063453 
0.0062851 
0.0062225 

-24.6 
25.6 
26.5 

tarns 

15  17  25.07 
15  13  29.16 
15    9  33.25 

4 
5 
6 

216 
217 
218 

131  58  50.9 

132  56  20.8 

133  53  51.5 

58  26.5 
55  56.3 
53  26.9 

143.73 
143.77 
143.80 

+  0.47 
0.58 
0.67 

0.0061577 
0.0060907 
0.0060216 

-27.4 
28.3 
29.2 

15     5  37.34 
15     1  41.43 
14  57  45.52 

7 
8 
9 

219 
220 
221 

134  51  23.0 

185  48  55.4 

186  46  28.6 

50  58.3 
48  30.5 
46    3.6 

143.84 
143.87 
143.91 

-^  0.74 
0.78 
0.79 

0.0059507 
0.0058781 
0.0058040 

-29.9 
30.5 
31.1 

14  53  49.61 
14  49  58.70 
14  45  57.79 

10 
11 
12 

222 
228 
224 

137  44    2.6 

138  41  37.6 

139  39  13.7 

43  37.5 
41  12.4 
88  48.8 

143.94 
143.98 
144.0S 

+  0.76 
0.71 
0.68 

0.0057285 
0.0056516 
0.0055735 

-31.6 
32.1 
32.6 

14  42     1.88 
14  38     5.97 
14  34  10.06 

13 
14 
15 

225 
226 
227 

140  36  50.8 

141  34  29.0 

142  32    8.5 

86  25.3 
34     3.4 
31  42.8 

144.07 
144.12 
144.17 

-f  0.53 
0.41 
0.28 

0.0054943 
0.0054140 
0.0053328 

-33.1 
33.6 
34.0 

14  30  14.15 
14  26  18.24 
14  22  22.34 

16 

17 
18 

228 
229 
230 

143  29  49.4 

144  27  31.8 

145  25  15.6 

29  23.6 
27     5.8 
24  49.5 

144.23 
144.29 
144.36 

+  0.15 
+  0.02 
-0.10 

0.0052506 
0.0051674 
0.0050832 

-34.4 
34.8 
35.3 

14  18  26.43 
14  14  30.52 
14  10  34.62 

19 
20 
21 

231 
232 
233 

146  23    0.9 

147  20  47.9 

148  18  36.6 

22  34.7 
20  21.6 
18  10.2 

144.42 
144.49 
144.56 

-  0.20 
0.27 
0.32 

0.0049980 
0.0049116 
0.0048240 

-35.7 
36.2 
36.7 

14    6  88.71 
14    2  42.81 
13  58  46.90 

22 
23 
24 

234 
235 
236 

149  16  27.0 

150  14  19.2 

151  12  13.2 

16    0.5 
13  52.6 
11  46.5 

144.63 
144.71 
144.78 

-0.84 
0.33 
0.29 

0.0047351 
0.0046448 
0.0045530 

-37.3 
37.9 
38.6 

18  54  50.99 
13  50  55.09 
13  46  59.18 

25 
26 
27 

237 
238 
239 

152  10    8.9 

153  8    6.3 

154  6    5.5 

9  42.1 
7  89.4 
5  38.5 

144.86 
144.93 
146.01 

-  0.23 
0.14 

-  0.02 

0.0044596 
0.0043645 
0.0042676 

-39.3 
40.0 
40.8 

13  48    8.27 
18  89    7.87 
18  35  11.46 

28 
29 
30 
31 

240 
241 
242 
243 

155  4    6.5 

156  2    9.3 

156  60  13.7 

157  58  19.6 

3  39.4 

1  42.1 

59  46.4 

57  52.2 

145.08 
145.15 
145.21 
145.28 

+  0.12 
0.25 
0.38 
0.51 

0.0041688 
0.0040681 
0.0039656 
0.0038618 

-41.6 
42.4 
43.1 
43.9 

13  31  15.55 
18  27  19.64 
13  23  23.74 
13  19  S7.83 

82 

244 

158  56  27.1 

55  59.6 

145.34 

+  0.68 

0.0087554 

-44.6 

13  15  81.92 

BMMi  equinox  of  Jai 

^  ooBMpond 
BiUffy  0*.0. 

totbotn 

lA  eqniimzor  tlM  datoi  la  Mbu 

uiA'.to 

JML  tat  1  Hour, 

—  9-.8S96. 
(TMdoIL) 
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OBEENWIOH  MEAN  TIME. 

1 

• 

THK  MOON'S 

SSHIDIAIIETER. 

HORTZONTAL 

.  PARATJ.AT. 

UPPBR  TRANSIT. 

AOX. 

KOOD. 

MidDieht. 

Noon. 

BUt  for 
IHonr. 

Midnight. 

DUE  for 
IHoor. 

Merldbin  of 

Oreenwiob. 

DUr.  for 
IHbor. 

VOOB. 

1 

16  4i;7 

16  39!7 

/       /I 

61     9.6 

-0.43 

1       II 

61     2.2 

// 
-O.80 

h      m 

1  19.1 

m 
2.49 

1.3 

2 

16  36.5 

16  32.3 

60  50.5 

1.13 

60  35.0 

1.43 

2  16.0 

2.32 

2.8 

3 

16  27.1 

16  2J.3 

60  16.2 

1.68 

59  54.8 

187 

3  10.5 

2.23 

8.8 

4 

16   14.9 

16     8.2 

59  31.4 

-2.01 

59     6.7 

-2.10 

4    3.1 

2.16 

4.8 

5 

16     1.3 

15  54.3 

58  41.2 

2.14 

58  15.4 

2.14 

4  54.4 

2.12 

5.8 

6 

15  47.3 

15  40.6 

57  49.9 

2.10 

57  25.1 

2.03 

5  45.0 

2.10 

6.8 

7 

15  34.1 

15  27.9 

57     1.2 

-1.94 

56  38.5 

-1.83 

6  35.2 

2.10 

7.8 

8 

15  22.1 

15  16.7 

56  17.2 

1.71 

55  57.5 

1.58 

7  25.3 

2.09 

8.3 

9 

15  11.8 

15     7.2 

55  39.3 

1.45 

55  22.7 

1.32 

8  15.8 

2.08 

9.8 

10 

15     3.2 

14  59.5 

55    7.7 

-1.18 

54  54.3 

-1.05 

9    4.9 

2.05 

10.8 

11 

14  56.3^ 

14  53.5 

54  42.5 

0.92 

54  32.2 

0.80 

9  53.8 

2.01 

11.8 

12 

14  51.1 

14  49.0 

^4  23.3 

0.68 

54  15.8 

0.57 

10  41.6 

1.96 

12.8 

18 

14  47.3 

14  46.0 

54     9.6 

-0.46 

54    4.8 

-0.35 

11  28.0 

1.90 

13.8 

14 

14  45.1 

14  44.5 

54     1.3 

0.24 

53  59.1 

-0.13 

12  13.0 

1.85 

14.8 

15 

14  44.2 

14  44.4 

53  58.2 

-0.02 

53  58.7 

+0.10 

12  56.9 

1.80 

15.8 

16 

14  44.9 

14  45.8 

54     0.5 

+0.21 

54    3.8 

+0.34 

13  89.8 

1.78 

16.8 

17 

14  47.1 

14  48.8 

54    8.6 

0.47 

54  15.0 

0.61 

14  22.8 

1.77 

17.8 

18 

14  51.0 

14  53.7 

54  23.2 

0.75 

54  33.0 

0.90 

15    5.1 

1.79 

18.8 

19 

14  56.9 

15    0.6 

54  44.7 

+1.06 

54  58.3 

+1.22 

15  48.7 

1.85 

19.8 

20 

15     4.8 

15     9.6 

55  13.9 

1.38 

55  31.4 

1.54 

16  83.9 

1.93 

30.8 

21 

15  14.9 

15  20.7 

55  50.8 

1.70 

56  12.2 

1.86 

17  21.3 

2.04 

21.8 

22 

15  27.0 

15  33.7 

56  35.3 

+1.99 

57    0.0 

+2.11 

18  11.7 

2.17 

22.8 

23 

15  40.8 

15  48.2 

57  26.0 

2.21 

57  53.1 

2.29 

19    5.2 

2.30 

28.8 

24 

15  55.7 

16     3.3 

58  20.8 

2.31 

58  48.6 

2.30 

20     1.6 

2.41 

24.8 

25 

16  10.8 

16  17.9 

59  16.0 

+2.24 

59  42.4 

+•2.13 

21     0.4 

2.48 

25.8 

26 

16  24.6 

16  30.7 

60    7.0 

1.95 

60  29.2 

1.72 

22    0.8 

2.60 

26.3 

27 

16  35.9 

16  40  0 

60  48.2 

1.43 

61     3.5 

1.09 

28    0.0 

2.47 

27.8 

28 

16  43.0 

16  44.7 

61   14.4 

+0.71 

61  20.6 

+0.31 

28  58.5 

2.40 

28.8 

29 

16  45.0 

16  44.0 

61  21.8 

-0.11 

61  18.0 

-0.63 

6 

29.8 

30 

16  41.6 

16  38.0 

61     9.2 

0.92 

60  55.9 

1.29 

0  55.8 

2.33 

1.0 

31 

16  33.2 

16  27.4 

60  38.3 

1.61 

60  17.8 

1.88 

1  50.4 

2.96 

2.0 

32 

16  20.9 

16  13.8 

59  53.3 

-2.09 

69  27J2 

-2.24 

2  44.1 

9Jil 

8.6 
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GEBBNWIOH  ME  AW  TIME. 

THE  MOON'S  BIOHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  AacensioiL 

Diir.for 
1  Minute. 

Deolinatioii. 

Diff.for 
IlOnnte. 

Hoar. 

BightABoeulon. 

DULIbr 
IMinnto. 

DeoUnation. 

DMUfor 

lliinute. 

SI 

UUDA 

Y  I. 

\ 

TURRDAT  8. 

• 

0 

h    ni      ■ 
9  56    7.31 

8 

S.4S90 

N.lf  35'22'!l 

9.680 

0- 

h   m     8 
11  51  35.71 

s 
9*3995 

N.  2  49  41.3 

11.649 

1 

9  58  36.78 

3.48M 

'  11  25  39.0 

9.757 

1 

11  53  54.97 

9.3194 

2  38    5.6 

11.647 

2 

10    1    6.03 

3.4858 

11  15  51.3 

9.833 

2 

11  56  14.04 

9.3163 

2  26  26.6 

ll^i&l 

3 

10    3  35.07 

3.4833 

11    5  59.2 

9.905 

3 

11  58  32.93 

3.3133 

2  14  47.5 

11.653 

4 

10    6    3.89 

3.4785 

10  56    2.7 

9JBm 

4 

12    0  51.64 

3.3103 

2    3    8.3 

11.654 

5 

10    8  32.49 

3.4748 

10  46    1.9 

10.047 

5 

12    3  10.17 

3.3074 

1  51  29.0 

11.054 

G 

10  11    0.87 

3.4713 

10  35  57.0 

10.116 

6 

12    5  28.53 

3.3045 

1  39  49.8 

iiues 

7 

10  13  29.03 

3.4676 

10  25  48.0 

10.184 

7 

12    7  46.71 

8.3016 

1  28  10.7 

11.649 

8 

10  15  56.98 

3.4640 

10  15  34.9 

10.351 

8 

12  10    4.72 

S.8988 

1  16  31.9 

11JM4 

9 

10  18  24.71 

3.460a 

10    5  17.9 

10.315 

9 

12  12  22.57 

9.9961 

1    4  53.4 

11.638 

10 

10  20  52.22 

3.4566 

9  54  57.1 

10^377 

10 

12  14  40^25 

9.3933 

0  53  15.2 

11.693 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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11  32  34^ 

aMii 

II  34  49.14 

S.UIS 

11  37  ]ai7 

ajM 

11  39  37.04 

3.axe 

11  43    0.76 

II  44  84.33 

1Utl3 

11  46  47.73 

IJ8ST 

11  4y  10.W 

ajgea 

1)  51  34.07 

3.301 

11  53  57.01 

SJ8II 

n  56  19.80 

ajnm 

n  58  42.44 

S.3TBi 

12     1     4.93 

13    3  27.27 

12    5  49.47 

13    8  11.52 

UM3 

12  10  33.43 

L3M0 

12  18  55.30 

sjais 

12  15  16.83 

9JSOT 

12  17  38^ 

ajsm 

13  19  5».64 

3JXM 

12  22  80^ 

U983 

12  34  4152 

,  4  50  30.7 
4  36  35.5 
4  36  48.S 
4  15  0.7 
4  3  11.4 
3  51  21.0 
3  39  29.5 
3  27  37.0 
3  15  43.7 


3 


49.i 


3  51  54.6 

2  39  59.3 
8  38    3.4 

3  16  7.1 
3  4  10.4 
1  52  13.5 
1  40  16.5 
1  38  19.4 
1  16  33.3 
1  4  25.3 
a  52  28.6 
0  40  32.2 
0  38  36.3 
0  16  40.6 

,  0  4  45.0 


13  48 
13  50 
13  !» 
13  55 
13  .W 
13  5!» 
13  -4 
13  4 


13  13 
13  15 

13  18 


5.45 

B.3S88 

2.5,12 

44  67 

ajH8 

4.10 

2:(.42 

>.39ia 

42.ti2 

1.71 

WW 

;w,.w 

5H;t4 

e.3110 

17.IHI 

9jiai 

35.55 

54,00 

SJ0S7 

13.35 

aMM 

1  53  35.8 

3    S  18.6 

3  17    0.4 

3  28  40.6 

2  40  19.1 

3  51  55.8 

3    3  30.7 

3  15    3.6 

3  26  34.5 

3  38    3.4 

3  49  30.1 

4    0  54.6 

4  13  16.8 

8.  4  23  36.7 

WEDNESDAY,  8EPTBMBEE  1. 
j  I    13  30  30.60  I    MtM  |B.  4  84  54.1  I    lu 


PHASES  OF  THE  MOON. 


]t  Flntt  Quoner  Auguu 
O  Full  Moon  .... 
(£  Laat  QiiBrter.  .  .  . 
9  New  Hood     .... 


<C  Apogee. 
([   Purigee . 


24.8 
41.6 
54.3 
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XIII 


GREENWICH  MEAN  TIMK, 

• 

LUKAft  DISTANCES. 

• 

Day  of  the 

Naine  and  Direotion 
of  Object. 

• 

• 
Noon. 

P.L. 

of 

Dur. 

lUh. 

P.L. 

of 
Diff. 

Vlh. 

P.L. 

of 

Diff. 

IXh. 

P.  L. 
of 

Diir. 

O           t         II 

O         1       u 

O          1        If 

O          t       II 

J 

Sun 

W. 

18    4  10 

9394 

19  49  35 

9391 

21  35    4 

9391 

23  20  33 

9393 

Maks 

E, 

50    4    8 

9188 

48  15  16 

9194 

46  26  39 

9900 

44  38  11 

3907 

Spica 

E. 

65    5  54 

9QS9 

53  13    9 

9637 

51  20  33 

9044 

49  28    8 

905» 

Antares 

E. 

100  55  13 

9061 

99    3  18 

9068 

97  11  29 

9079 

95  19  47 

9077 

2 

Suff 

W. 

32    683 

9353 

33  51  16 

9369 

35  35  40 

9371 

37  20    2 

9381 

Mars 

E. 

35  39    1 

9957 

33  51  58 

9970 

32    5  14 

9984 

30  18  51 

9980 

Spica 

E. 

40    9  34 

9107 

3d  18  45 

9191 

36  28  18 

9136 

34  38  14 

9153 

An  tares 

E. 

66    3  43 

9116 

84  13    8 

9196 

82  22  48 

9136 

80  32  44 

9148 

3 

Sun 

W. 

45  57  21 

9443 

•47  89  54 

9457 

49  22    8 

9471 

51     4    2 

9486 

ADtares 

E. 

71  27    5 

9914 

69  88  59 

9930 

67  51  16 

2M5 

66    3  56 

9969 

a  Aquilte 

E. 

117  33  30 

9744 

115  57  49 

9730 

114  22    1 

9736 

112  46    9 

9735 

4 

Sun 

W. 

59  28  10 

9S65 

61    7  53 

9589 

62  47  13 

9590 

64  26  10 

9616 

Antares 

E. 

57  13  83 

9368 

55  28  49 

9371 

53  44  33 

9399 

52    0  47 

9413  . 

a  Aquilie 

E. 

104  47  20 

9356 

103  11  55 

9766 

101  36  42 

9775 

100    1  41 

9785 

5 

Sun 

W. 

72  35    4 

9709 

74  11  41 

9719 

75  47  55 

9738 

77  23  45 

9755 

JUPITXR 

W. 

22  25  32 

9447 

24    8    0 

9463 

25  50    5 

9479 

27  31  48 

9495 

Antares 

e: 

43  29  46 

9sao 

41  49  14 

9566 

40    9  19 

9584 

38  30    2 

9613 

a  Aquilfe 

E. 

92  10  32 

9853 

90  87  13 

9860 

89    4  15 

9887 

87  31  39 

9904 

6 

Sun 

W. 

85  17  12 

9m 

86  50  46 

9858 

88  23  59 

9875 

89  56  50 

9899 

Jupiter 

w. 

85  54  42 

9576 

87  84  10 

9509 

39  13  16 

9608 

40  52    0 

9094 

Mars 

w. 

19  32  43 

9798 

21    7  14 

9804 

22  41  37 

9811 

24  15  50 

9891 

Spica 

w. 

18    9  56 

9736 

19  45  50 

9718 

21  22    4 

9707 

22  58  34 

9709 

a  AquilsB 

E. 

^9  54  80 

8009 

78  24  20 

3093 

76  54  36 

3046 

75  25  20 

3069 

7 

Suif 

W.^ 

97  35  49 

9099 

99    037 

9988 

100  37    5 

3009 

102    7  15 

3018 

Jupiter 

w. 

49    0  28 

9699 

50  87    9 

9713 

52  13  31 

9798 

53  49  34 

9741 

Mars 

w. 

32    329 

9679 

33  86  15 

9^ 

35    8  44 

9905 

36  40  57 

9017 

Spica 

w. 

31     1  17 

9719 

32  87  31 

97517 

34  13  a5 

9735 

35  49  28 

9744  , 

a  Aquilie 

E. 

68    624 

3197 

66  40  11 

3995 

65  14  31 

3954 

03  49  26 

3984  1 

FoHMilham 

£. 

160  56  45 

BB64 

99  25  47 

9975 

97  55    3 

9987 

96  24  *M 

9996! 

8 

Sun 

W. 

109  33  31 

3068 

111     1  55 

3101 

112  30    3 

3114 

113  57  .55 

3197 

Jupiter 

W. 

61  45  18 

9808 

63  19  35 

9821 

64  53  36 

9833 

66  27  21 

9M5 

Mars 

w. 

44  18    I 

9980 

45  48  39 

9999 

47  19    2 

3004 

48  49  10 

3015  , 

Spica 

W.' 

43  45  53 

9799 

45  20  32 

9809 

46  54  57 

9819 

48  29    9 

9891 

oAquilflB 

E. 

56  53  90 

0458 

55  32    9 

3497 

54  11  42 

3540 

52  52    2 

3586 

Fomalhaut 

E. 

88  55  53 

3060 

87  26  55 

3074 

85  58  14 

3087 

84  29  49 

3101 

9 

Sun 

W. 

121  18  81 

3186 

122  89  57 

3198 

124    6    9 

3906 

125  32    9 

3919 

Jupiter 

W. 

74  12  23 

9901 

75  44  41 

9911 

77  16  46 

9990 

78  48  39 

9931 

Spica 

W. 

56  17    4 

9869 

57  50    2 

9876 

59  22  49 

9887 

60  55  25 

9805 

Mars 

W. 

56  16  18 

3071 

57  45    3 

3081 

59  13  36 

3091 

60  41  5() 

3101 

a  Aquilie 

E. 

46  26  54 

3858 

45  12  52 

3995 

43  59  58 

3099 

42  48  17 

4077 

Fomnlhaiit 

E. 

77  11  51 

3171 

75  45    7 

3185 

74  18  40 

3900 

72  52  31 

3916 

10 

Jupiter 

W. 

86  25    3 

9075 

87  55  47 

9083 

89  26  21 

9991 

90  56  45 

9009 

Spici 

W. 

68  35  42 

9036 

70    7  15 

9943 

71  38  39 

9950 

73    9  54 

9958 

XIV. 
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aRBBNWICH  MBAN  TIMB. 

• 
LUKAS  DISTANCES. 

• 

• 

1 

Name  and  Direction 
of  Objeot. 

Midnight. 

P.L. 
of 

Diir. 

XVH- 

P.L. 

of 

Diir. 

xvmh. 

P.L. 

of 

Diif. 

XXlb. 

P.L. 

of 
DUf. 

Suit 

W. 

^  O           t         ft 

25    5  59 

»80 

2^  51'  20 

9331 

28  36  34 

9837 

O           1        ii 

30  21  39 

9345 

BfA&S 

E. 

43  49  54 

9U6 

41     1  50 

9886 

39  13  59 

9884 

37  26  22 

9945 

Spica 

£. 

47  35  54 

906J 

45  43  54 

9871 

43  52  10 

9069 

42    0  43 

9094 

Aiitares 

E. 

93  28  13 

9063 

91  36  48 

9900 

89  45  34 

9696 

87  54  32 

9107 

2 

Sl71f 

W. 

39    4    4 

9989 

40  47  50 

9404 

42  31  19 

9M7 

44  14  29 

9430 

Mars 

E. 

28  32  50 

9315 

26  47  13 

9333 

25    2    2 

9863 

23  17  20 

9375 

Spica          ' 

E. 

32  48  36 

9179 

30  59  27 

9193 

29  10  49 

9916 

27  22  45 

9941 

Antares 

E. 

78  42  58 

9ieo 

76  53  30 

9179 

75    4  21 

9166 

73  15  32 

«J00 

3 

8UN 

W. 

52  45  .35 

9601 

54  26  47 

9517 

56    737 

9683 

57  48    5 

9549 

Aiitams 

E. 

64  17    0 

9979 

62  30  29 

9906 

60  44  24 

9314 

58  58  45 

8333 

a  Aqiiils 

E. 

111  10  16 

9730 

109  34  24 

9Z39 

107  58  36 

9744 

106  22  54 

9750 

4 

Suit 

W. 

66    4  43 

9833 

67  42  53 

9860 

69  20  40 

9687 

70  58    4 

9685 

Antarea 

E. 

50  17  31 

a«35 

48  34  46 

9458 

46  52  33 

9461 

45  10  53 

9604 

a  Aqiiilie 

E. 

98  26  54 

9797 

96  52  22 

9910 

96  16    7 

9094 

98  44  JO 

9838 

5 

Svw 

W. 

78  59  12 

9779 

80  34  16 

9700 

82    8  57 

9887 

83  43  16 

9895 

J0PIT£R 

W. 

29  13    8 

9519 

30  54    5 

9697 

32  34  40 

9544 

34  14  52 

9560 

Antares 

E. 

36  51  25 

9644 

35  13  30 

98n 

33  3(i  19 

9719 

31  59  55 

9750 

a  AquilfiB 

E. 

85  59  25 

9099 

84  27  34 

9949 

82  56    8 

9881 

81  25    6 

9081 

6 

Sun 

W. 

91  29  19 

9909 

'  93    1  27 

9UM 

94  33  15 

9841 

96    4  42 

9957 

Jupiter 

W. 

42  30  23 

9830 

44    825 

9666 

45  46    6 

V89 

47  23  27 

9684 

Mars 

W. 

25  49  51 

9831 

27  23  38 

9843 

28  57  10 

9655 

30  30  27 

9666 

Spica 

W. 

24  35  11 

3701 

26  11  49 

9704 

27  48  24 

9707 

29  24  54 

9713 

a  Aqiiilffi 

E. 

73  56  33 

9003 

72  28  15 

3118 

71    0  27 

3143 

69  33  10 

3160 

7 

Sun 

W, 

103  37    6 

3099 

105    6  39 

3047 

11)6  35  54 

3061 

108    4  51 

3075 

1 

Jupiter 

W. 

55  25  19 

99S6 

57    0  45 

9360 

58  35  S3 

9389 

60  10  44 

9795 

Mars 

W. 

38  12  54 

9091 

39  44  34 

9949 

41  15  59 

9065 

42  47    8 

9968 

Spica 

W. 

37  25  10 

9753 

39    040 

9763 

40  35  57 

9V79 

42  11    2 

9789 

1 

aAquilfB 

E. 

62  24  56 

8316 

61     1    3 

9860 

59  37  49 

984 

58  15  14 

3490 

1 

Fomalhaui 

E. 

94  54  19 

8010 

93  24  19 

8093 

91  54  35 

3085 

90  25    6 

3048 

8 

Sun 

W. 

115  25  32 

3140 

116  52  53 

3159 

118  20    0 

3164 

119  46  52 

3175 

Jupiter 

W. 

68    0  51 

9866 

69  34    6 

9068 

71    7    6 

9Br9 

72  39  52 

9801 

! 
1 

Mars 

W. 

50  19    4 

3097 

51  48  43 

3099 

53  18    8 

3049 

54  47  20 

3060 

1 
1 

Spica 

W. 

50    3    9 

983] 

51  36  56 

9841 

53  10  31 

9850 

54  43  54 

9H60 

1 
t 

aAqiiila) 

E. 

51  33  12 

3633 

50  15  13 

3683 

48  58    8 

3738 

47  42    1 

3795 

Fomalliaut 

E. 

83    140 

3114 

81  33  48 

3198 

80    6  12 

9L49 

78  38  53 

3166 

9 

SUN 

W. 

126  57  56 

3939 

128  23  31 

3U39 

129  48  54 

ms 

131  14    7 

3957 

JUPITBR 

W. 

80  20  19 

9940 

81  51  47 

9960 

8323    3 

9958 

84  54    8 

9966 

Spica 
Mars 

W. 

62  27  50 

9904 

64    0    4 

9919 

65  32    7 

9990 

67    4    0 

9999 

W. 

62  10    5 

3110 

63  38    2 

3190 

65    5  47 

3199 

66  33  21 

3138 

a  Aquils 

E. 

41  37  53 

4183 

*40  28  52 

4968 

39  21  20 

4868 

38  15  24 

4476 

Fomalhaut 

E. 

71  26  41 

3931 

70    1    9 

aM7 

68  35  56 

3985 

67  11    3 

3981 

10 

Jupiter 

W. 

92  26  59 

3006 

93  57    4 

3914 

95  27    0 

3691 

96  56  47 

3097 

Spica 

W. 

74  40  59 

9866 

76  11  55 

9879 

77  42  43 

9988 

79  13  23 

9984 
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XV. 


GREENWIOH  MEAN  TIME. 

* 
LUKAB  DI8TANCE8. 

* 

1 

10. 

l^Mne  and  Direction 
of  Obicct. 

Mars               W. 

Noon. 

P.L. 

of 

Diff. 

lllb 

P.L. 

of 

Diff. 

« 

Xlh^ 

P.L. 

of 

Diff. 

IXii- 

P.L. 

of 

Diff. 

6^    0  4S 

3H7 

eS  27  .56' 

3155 

70^55    y 

9169 

7^215$ 

9178 

Antares 

W. 

24  15  21 

3999 

25  39  34 

3905 

27    4  26 

9838 

28  29  50 

3917 

1 

Fomalhaut 

E. 

65  46  29 

»W 

64  22  15 

3316 

62  58  22 

9335 

61  34  51 

3354 

1 

a  Pegasi 

E. 

80  14  26 

3910 

78  48  29 

3991 

77  22  45 

9999 

75  57  14 

3844 

]] 

Jupiter 

W. 

98  26  26 

9034 

99  55  57 

3099 

101  25  21 

9046 

102  54  37 

3068 

Spicu 
Mars 

W. 

80  43  56 

9990 

82  14  21 

9997 

83  44  38 

3009 

85  14  48 

3007 

W. 

79  34    9 

3906 

81    0  11 

3913 

82  26    5 

9990 

83  51  51 

3995 

Antares 

W. 

35  41  53 

3155 

37    8  56 

3148 

38  36    7 

9149 

40    324 

3198 

Fomalhaut 

£. 

54  43  10 

3466 

53  22    8 

3491 

52    1  34 

9519 

50  41  31 

9549 

a  Pegasi 

E. 

68  53  12 

3306 

67  29    8 

3319 

66    5  19 

9934 

64  41  47 

9348 

12 

Spica 

W. 

92  44     1 

3033 

94  13  33 

8007 

95  43    0 

9048 

97  12  21 

3048 

Antares 

W. 

47  20  50 

3198 

48  48  26 

3197 

50  16    3 

9197 

51  43  40 

3198 

t 

1 

Fomalhaut ' 

E. 

44  10    9 

3733 

42  53  57 

3779 

41  38  33 

9889 

40  24    1 

9886  ! 

1 
1 

aPe^i 
a  Arictis 

E. 

57  48  33 

3439 

56  26  53 

3468 

55    535 

9471 

53  44  39 

8484 

1 

E. 

100  23  25 

31S6 

98  56  22 

3156 

97  29  92 

8181 

96    2  26 

9184 

.3 

AutareH 

W. 

59     1  49 

3197 

60  29  26 

3198 

61  57    2 

9198 

63  24  38 

9199 

Fomalhaut 

E. 

34  27  25 

4967 

33  20    2 

4379 

32  14  15 

4491 

31  10  15 

4885 

a  Pegasi 
a  Anetis 

K. 

47    6  38 

3898 

45  48  34 

3669 

44  31    6 

9888 

43  14  17 

9798 

1 

E. 

88  48  45 

Sim 

87  22  12 

3184 

85  55  44 

9186 

84  29  20 

9181 

14 

Antares 

W. 

70  42  25 

3139 

1 

72    9  56 

9139 

73  87  27 

9199 

75    4  58 

9139 

a  Aquilfe 

W. 

32  45  22 

MMMl 
OSfV 

33  38  30 

5197 

34  33  47 

4974 

35  31    3 

4898 

a  Anetis 

E. 

77  18  20 

3908 

75  52  20 

3811 

74  26  24 

3815 

73    0  33 

9818 

15 

Antares 

W, 

82  22  26 

3133 

83  49  55 

3188 

85  17  24 

^199 

86  44  53 

9139 

cr  Aquilee 

W. 

40  41  59 

4349 

41  48  13 

4989 

42  55  34 

4909 

44    3  57 

4144 

a  Arietis 

E. 

65  52  26 

3940 

64  27    4 

3944 

63    1  47 

9848 

.   61  36  35 

9953 

Aldebarau 

E. 

97  44  46 

3009 

96  15  58 

3069 

94  47  10 

9068 

93  18  22 

3088 

1 

16 

Antares 

W. 

94    2  28 

3130 

95  30    1 

8199 

96  57  35 

9198 

98  25  11 

1 
3187 

flt  Aquilee 

W. 

49  58  43 

3913 

51  11  50 

3876 

52  25  34 

9849 

53  39  52 

3818 

or  Arietis 

E. 

54  32  13 

3984 

53    7  43 

3999 

51  43  22 

9900 

50  19  10 

3308 

Aldobaraii 

E. 

85  54  16 

3066 

• 

84  25  24 

9064 

82  56  31 

3088 

81  27  36 

9080 

17 

a  Aquilss 

W. 

59  58  43 

3685 

61  15  46 

3663 

62  33  12 

9641 

63  50  59 

9888 

a  Arietis 

E. 

43  21     2 

3306 

41  58    7 

3998 

40  35  31 

9401 

39  13  16 

9491 

Aldebaran 

E. 

74    2  22 

3040 

72  33  10 

3047 

71    3  55 

9043 

69  34  36 

9098 

18 

n  Aquilffi 

W. 

70  24  a5 

3545 

71  44  10 

3630 

73    4     1 

9516 

74  24    7 

9604 

Fomalhaut 

W. 

37  42    0 

3990 

'38  54  29 

3887 

40    8    2 

9898 

41  22  35 

9775 

1 

a  Pegasi 
AldelMiran 

W. 

25  57    2 

5177 

26  51  41 

4064 

27  49  13 

4780 

28  49  22 

4588 

E. 

62    6  47 

3018 

60  36  57 

3619 

59    7    0 

9007 

57  36  56 

9001 

19 

Fomalhaut 

W. 

47  47  59 

3563 

49    7  14 

9808 

5027    7 

3496 

51  47  36 

9405 

1 

a  Pegasi 
AldetMran 

W. 

34  21  50 

4006 

35  33  25 

3999 

36  46  22 

9848 

38    035 

3786 

E. 

50    4  42 

9968 

48  33  49 

9961 

47    2  47 

8969 

45  31  35 

9945 

1 

Saturn 

E. 

89  42  46 

3018 

88  12  55 

3009 

86  42  54 

9001 

85  12  43 

9993 

1 

Pollux 

E. 

94    1    7 

8040 

92  31  44 

90>9 

91    2  12 

9098 

89  32  81 

9018 

ViunrB 

B. 

101  35  55 

8435 

100  14  18 

~ 

96  99  31. 

8416 

97  80  83 

8407 

XVI. 
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8 


10 


11 


I  12 


13 


14 


15 


6REENWI0H  MEAN  TIME. 


LUKAB  DI8TAHCE8. 


Name  And  Directtoo 
of  Object. 


I 


Mars 
Antares 
Fomalhaut 
aPegasi 

JuFITBa 

Spica 
Mab.8 
Antares 
Fomalhaut 
a  Pegasi 

Spica 
Antares 
Fomalhaut 
aPe^aai 
a  Anetis 

Antares 
Fomalhaut 
a  Pegasi 
a  Arietis 

Antares 
a  AquilflB 
a  Arietis 

Antares 
ae  AquilflB 
a  Arietis 
Aldebaran 


16  I  Aniares 
a  AquiltB 
a  Arietis 
Aldebaran 


17  uAfj^uilie 
a  Anetis 
Aldebaran 


18  I  aAquilse 
,  Fomalhaut 
i  a  Pegasi 
!  Aldebaran 


19  I  Fomalhaut 
I  a  Pegasi 
'  Aldebaran 
,  Saturn 
I  Pollux 
Vehus 


W. 
W. 
E. 
E. 

W. 
W. 
W. 
W. 

E. 
E. 

W. 
W. 
E. 
E. 
E. 

W. 
E. 
E. 
E. 

W. 

W. 
£. 

W. 
W. 
E. 
E, 

W. 
W. 
E. 
E. 

W. 
E. 
E. 

W. 
W. 
W. 
E. 

W. 
W. 
E. 
E. 
E. 
E. 


Midnight. 


^0,1       1$ 

73  48  40 

29  55  39 
60  11  42 

74  31  57 

104  23  46 
86  44  52 
85  17  30 
41  30  47 
49  22    1 

63  18  32 

98  41  37 

53  11  18 
39  10  26 

52  24  8 
94  35  34 

64  52  13 

30  8  12 

41  58  10 
83    3    0 

76  32  28 

36  30  8 
71  34  46 

88  12  23 
45  13  16 
60  11  29 
91  49  34 

99  52  48 

54  54  42 
48  55  8 
79  58  38 

65  9    5 

37  51  23 
68    5  12 

75  44  27 

42  38  3 
29  51  54 
56    6  45 

53  8  39 
39  15  58 
44  0  13 
83  42  21 
88  2  40 
96    8  24 


P.L. 

of 
i>iff. 


3178 
3199 
3375 


3067 
3013 
3931 
3135 
3580 
3385 

3060 
3196 
3946 
3617 
3168 

3199 
4778 
3789 
3J94 

3133 
4716 


3133 
4069 
3958 
3069 

3196 
3783 
3318 
3059 

3609 
3444 

3035 

3491 
3796 
4444  1 


xvi». 


3437 
3718 
9936 
9984 
3009 


7^  15  15 
31  21  49 
58  48  57 
73  6  54 

105  52  48 

88  14  49 
86  43  2 

42  58  14 
48  3  5 
61  55  35 

100  10  48 
54  38  56 
37  57  53 
51  4  3 

93  8  46 

66  19  47 

29  8  18 
40  42  49 

81  36  44 

77  59  58 
37  30  54 
70  9  4 

89  39  53 

46  23  28 
58  46  30 

90  20  46 

101  20  26 
56  10  2 

47  31  17 

78  29  38 

66  27  30 
36  29  56 
66^5  43 

77  5  1 

43  54  23 

30  56  36 
54  36  27 

54  30  14 
40  32  26 
42  28  40 

82  11  48 
86  32  38 

94  46  5 


P.L. 
Diir. 


3186 
3184 


3069 
3018 
8936 
3133 
3614 
3379 

3063 
3196 
40)5 
3649 
3171 

3130 
4955 
3899 
3198 

3133 
4607 


3139 
4039 
3966 
9068 

3194 
3756 


3057 

3591 
3470 
3939 

3479 
3680 
4314 


3409 
3663 
9997 
9975 
3000 


xvnih 


76  41  41 
32  48  17 
57  26  36 
71  42  5 

107  21  44 
89  44  39 
88  8  28 

44  25  44 

46  44  46 
60  32  55 

101  39  55 

56  6  34 
36  46  28 
49  44  25 
91  42  2 

67  47  20 
28  10  47 

39  28  17 
80  10  32 

79  27  28 
38  33  13 

68  43  26 

91  7  24 

47  34  29 

57  21  37 
88  51  57 

102  48  6 
57  25  50 
46  7  38 

77  0  36 

67  46  14 
35  8  58 
65  6  10 

78  25  49 

45  11  31 
32  3  16 
53  6  1 

55  52  20 
41  49  53 

40  56  55 

80  41  4 
85  2  25 
93  23  35 


P.L. 

of 

DUE 


3193 
3173 
3418 
3981 

3068 

3093 
3949 
3131 
3650 


3057 
3196 
4069 
3568 

3174 

3130 
5158 


3901 

3133 
4509 
3831 

3131 
3993 
3970 
3067 

3193 
3731 
3340 
3066 

3575 
3498 
3007 

3466 
3638 

4198 


3610 
9918 


9991 


XXP^ 


7l    7^59 

34  14  59 

56  4  40 
70  17  31 

108  50  33 

91  14  23 

89  33  48 
45  53  16 

45  27  6 
59  10  34 

103  8  57 

57  34  12 

35  36  16 
48  25  16 

90  15  22 

69  14  53 
27  15  54 

38  14  39 

78  44  24 

80  54  57 

39  36  57 
67  17  53 

92  34  56 
48  46  15 
55  56  51 
87  23    7 

104  15  48 

58  42  4 
44  44  13 
75  31  31 

69  5  16 
33  48  32 
63  36  31 

79  46  51 

46  29  24 
33  11  44 
51  35  26 

57  14  57 
43  8  16 
39  24  59 
79  10  9 
83  32  1 
92    0  53 


P.L. 
of 

Diff. 


3199 
3163 
3441 


3073 
3098 
3947 
3199 
3691 
3414 

3061 
3197 
4174 

3597 
3177 

3131 
5393 
3940 
3904 

3133 
4491 
3936 

3131 
3951 
3977 
3066 

3191 
3708 
3359 
3061 

3559 
3539 
3093 

3464 
3509 
4096 
9976 

3357 


9908 
9967 
9981 
3367 
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ja   . 

P.L. 

P.L. 

P.L. 

P.L- 

19 

Name  and  Direction 
of  Object. 

Noon. 

of 
Diff. 

IIP'- 

of 
DUL 

VP. 

of 
Dur. 

IXi' 

of 
BilL 

Suif 

E. 

O           1         II 

128  17  49 

3388 

o       /      // 

126  54  to 

3319 

125  30  21 

3311 

I2I    6  2S 

3301 

20 

Fonialliaiit 

W. 

58  38    3 

3339 

60    1  37 

3300 

61  25  38 

3886 

62  50    6 

3»5 

a  P(;^ii8i 

W. 

44  27  32 

3517 

45  47  37 

3*75 

47    8  29 

3486 

48  30    5 

3309 

Alihtbiniii 

E. 

37  52  50 

2808 

36  20  29 

9888 

34  47  55 

9877 

33  15    7 

8806 

Saturn 

E. 

77  39    2 

9946 

76    7  42 

9B36 

74  36    9 

9085 

73    4  22 

90iS  ! 

Pollux 

E. 

82    1  25 

9973 

80  30  3H 

9963 

78  59  39 

8853 

77  28  27 

9049 

Venus 

E. 

90  37  59 

3357 

89  14  53 

3345 

87  51  33 

3389 

86  27  59 

3390 

Sun 

E. 

117    3  40 

3951 

115  38  31 

3940 

114  13    9 

ano 

112  47  34 

3917 

21 

FoiuaibMiit 

W. 

69  58  43 

3161 

71  25  39 

3141 

72  52  59 

3189 

74  20  42 

3103 

ce  Pe^asi 

W. 

55  28    2 

3938 

56  53  26 

3810 

58  19  23 

3163 

59  45  53 

3157 

Saturn 

E. 

65  21  53 

9855 

63  48  36 

9649 

62  15    3 

9898 

60  41  12 

9815 

1 
1 

Pollux 

E. 

69  49  10 

9890 

68  16  38 

8878 

66  43  51 

9867 

65  10  50 

9856 

1 

Venus 

E. 

79  26  30 

3954 

78    1  25 

3840 

76  36    3 

3995 

75  10  24 

3910 

Sun 

E. 

105  35  56 

3158 

104    8  49 

3137 

102  41  24 

3193 

101  13  42 

3100 

SW 

Foinnlliaut 

W. 

81  44  57 

3019 

83  14  55 

8904 

84  45  15 

9077 

86  15  56 

9960 

a  Pe^osi 
a  Arietis 

W. 

67    6    4 

3034 

68  35  35 

9011 

70    5  34 

8869 

71  36    1 

9006 

W. 

24  30    0 

3618 

25  48  15 

3400 

27    8  40 

3806 

28  31     1 

3306 

Saturn 

E. 

52  47  30 

9744 

51  11  49 

m» 

49  35  48 

9714 

47  59  27 

9808 

Pollux 

E. 

57  22    4 

9798 

55  47  33 

8387 

54  12  48 

9776 

52  37  49 

9765 

Venus 

E. 

67  57  32 

3130 

66  29  59 

3114 

&5    2    6 

3006 

63  33  52 

3078 

Sun 

E. 

93  50  35 

3030 

92  20  59 

9013 

90  51    2 

9006 

89  20  44 

9978   p 

23 

a  Pe^si 

W. 

79  15    6 

9861 

80  48  15 

8849 

82  21  49 

9881 

83  55  49 

980B 

a  Arictis 

W. 

35  45  22 

9985 

37  15  53 

8837 

38  47  25 

8898 

40  19  54 

9850 

Saturn 

E. 

39  52  28 

9081 

38  14    1 

8004 

36  35  12 

8680 

34  56    2 

9574 

Pollux 

E. 

44  39  25 

9716 

43    3    7 

9710 

41  26  40 

9704 

39  50    5 

9608 

Vekus 

E. 

56    7  14 

9980 

54  36  47 

8070 

53    5  57 

8051 

51  34  43 

9839 

j 

Sun 

E. 

81  43  42 

9880 

80  11    9 

8670 

78  38  12 

8608 

77    4  51 

9838 

24 

a  Arietis 

W. 

48  14  54 

9674 

49  52    9 

8643 

51  30    5 

8U4 

53    8  41 

9586 

Venus 

E. 

43  52  31 

9837 

42  18  51 

8818 

40  44  47 

8600 

39  10  19 

9781 

Sun 

E. 

69  11  53 

9737 

67  36    2 

8718 

65  59  46 

8008 

64  23    4 

9679 

25 

a  Arietis 

W. 

61  30  51 

9460 

63  13    0 

9438 

64  55  41 

9415 

66  38  54 

9304 

Aldebaran 

W. 

27  46  13 

S980 

29  32  42 

8863 

31  19  36 

9846 

33    6  55 

9990 

Venus 

E. 

31  11  56 

9609 

29  35    6 

8676 

27  57  54 

9860 

26  20  21 

9645 

Sun 

E. 

56  13    6 

9585 

54  33  50 

8666 

52  54    9 

9648 

51  14    3 

9530 

26 

a  Arietis 

W. 

75  22  15 

9990 

77    8  16 

8983 

78  54  41 

8966 

80  41  30 

9951 

Aldelmran 

W. 

42    9  37 

9151 

43  59  19 

9136 

45  49  24 

9191 

47  39  51 

9107 

Sun 

E. 

42  47  24 

9445 

41    4  54 

9430 

39  22    2 

9415 

37  38  48 

9400 

27 

a  Arietis 

W. 

89  40  53 

9187 

91  29  40 

9177 

93  18  42 

9167 

95    7  59 

9150 

Aldebanin 

W. 

56  57    6 

9047 

58  49  27 

9006 

60  42    5 

9086 

62  :34  58 

9017 

Sun 

E. 

28  57  39 

9335 

27  12  31 

9084 

25  27    6 

8B13 

23  41  26 

9304 

31 

Sun 

W. 

27  46  34 

9373 

29  30  48 

9387 

31  14  42 

8401 

32  58  16 

9416 

Aiitares 

E. 

62  53  25 

9165 

61    4    4 

8180 

59  15    7 

9107 

57^26  35 

9915 

oe  Aquilae 

E. 

109  53  39 

9600 

108  14  56 

9610 

106  36  15 

8614 

104  57  39 

9690 

xvni. 


AUGUST,    1886. 


145 


GREENWICH  MBAN  TIHE. 

LUNAR  DlBTANCEa 

Name  and  Direoiion 

Midnight. 

P.L. 
of 

XVb. 

P.L. 
of 

XVlllb. 

P.L. 
of 

XXlk. 

P.L. 
of 

Q 
1 

1  19 

oi  viDjeab* 

Dlff. 

Diit 

DUEL 

mfu 

Sun 

E. 

122  42  12 

3S03 

i2f  li  sH 

3989 

119  53'  20 

8879 

Ill  28  36 

3908 

20 

Foinalhout 

W. 

64  14  59 

3343 

a5  40  17 

3991 

67    6    1 

3900 

68  32  10 

3180 

■ 

a  Pe^si 

W. 

49  52  23 

3363 

51  15  22 

3330 

52  38  59 

3906 

54    3  13 

3866 

Aldebaran 

E. 

31  42    4 

9855 

30    8  47 

9843 

28  35  15 

9831 

27    1  28 

8818 

1 

Saturn 

E. 

71  32  22 

9904 

70    0    8 

9899 

68  27  39 

9880 

66  54  54 

8867 

Pollux 

E. 

75  57    2 

9989 

74  25  24 

9989 

72  53  33 

9911 

71  21  28 

8901 

1 

1 

Vewus 

E. 

85    4  11 

3306 

83  40    9 

3896 

82  15  52 

3989 

80  51  19 

3968 

1 

Sun 

E. 

111  21  45 

3904 

109  55  41 

3199 

108  29  22 

3178 

107    2  47 

3165 

31 

Foinalhaut 

W. 

75  48  48 

3084 

77  17  17 

3066 

78  46    8 

3048 

80  15  21 

3030 

a  Pcgasi 

W. 

61   12  54 

3131 

62  40  26 

3105 

64    8  29 

3081 

65  37    2 

3057 

Satd&n 

E. 

59    7    4 

9801 

57  32  38 

9788 

55  57  54 

9773 

54  22  51 

9760 

1 

Pollux 

E. 

63  37  35 

9845 

62    4    5 

9833 

60  30  20 

9891 

58  56  20 

9800 

i 

Venus 

E. 

73  44  27 

3195 

72  18  12 

3170 

70  51  38 

3163 

69  24  45 

3147 

1 
1 

Sun 

E. 

99  45  43 

3003 

98  17  25 

3078 

96  48  48 

3061 

95  19  51 

3046 

'22 

Fomaihaut 

W. 

87  46  59 

9049 

89  18  24 

9096 

90  50  10 

9910 

92  22  16 

9804 

1 
1 

a  Pcgasi 
a  Anetis 

W. 

73    6  56 

9945 

74  38  18 

9U94 

76  10    7 

9909 

77  42  23 

9881 

1 

W. 

29  55    5 

3998 

31  20  41 

3158 

32  47  40 

3006 

34  15  56 

3038 

1 

Saturn 

E. 

46  22  45 

9684 

44  45  43 

9667 

43    8  19 

9659 

41  30  34 

9636 

1 

Pollux 

E. 

51    2  35 

9754 

49  27    7 

9744 

47  51  26 

9735 

46  15  32 

9785 

1 

Venus 

E. 

62    5  16 

3061 

60  36  19 

3043 

59    7    0 

3095 

57  37  18 

3007 

t 

Sun 

E. 

87  50    4 

9961 

86  19    2 

9043 

84  47  38 

9995 

83  15  51 

8908 

a:3 

oPe^asi 
a  Anetis 

W. 

85  30  14 

9783 

87    5    4 

9765 

88  40  18 

8747 

90  15  56 

9790 

W. 

41  53  17 

9811 

43  27  31 

9774 

45    2  33 

9730 

46  38  21 

8705 

1 

Saturn 

E. 

;33  16  31 

9559 

31  36  39 

9543 

29  56  26 

9SQ9 

28  15  53 

8515 

1 

1 

Pollux 

E. 

38  13  23 

9695 

36  36  37 

9606 

34  59  50 

9607 

33  23    6 

9701 

VEJfUS 

E. 

50    3    5 

9913 

48  31    3 

9804 

46  58  37 

9875 

45  25  46 

8856 

' 

Sun 

E. 

75  31     5 

9813 

73  66  54 

9796 

72  22  19 

9775 

70  47  19 

8750 

24 

a  Anetis 

W. 

54  47  55 

9559 

56  27  46 

9633 

58    8  13 

9506 

59  49  15 

8484 

Venus 

E. 

37  35  26 

9763 

36    0    9 

9744 

34  24  28 

9797 

32  48  24 

9780 

Sun 

E. 

62  45  56 

9600 

61     8  22 

9640 

59  30  22 

9089 

57  51  57 

8603 

25 

a  Arietis 

W. 

68  22  37 

9373 

70    6  50 

9354 

71  51  31 

9335 

73  36  40 

8317 

1 

Aldebaran 

W. 

34  54  39 

9913 

36  42  47 

9196 

38  31  20 

9180 

40  20  17 

8165 

Venus 

E. 

24  42  27 

9631 

23    4  14 

9618 

21  25  44 

9606 

19  47    0 

8001 

Sun 

E. 

49  3:^  31 

9519 

47  52  35 

M9S 

46  11  15 

9478 

44  29  31 

8418 

2« 

a  Arietis 

W, 

82  28  42 

9937 

84  16  15 

9993 

86    4    9 

9810 

87  52  22 

8108 

( 

Aldebaran 

W. 

49  30  39 

9094 

51  21  47 

9061 

53  13  15 

8060 

55    5    2 

8066 

Sun 

E. 

35  55  13 

9386 

34  11  18 

9379 

32  27    3 

9350 

30  42  30 

9947 

27 

a  Arietis 

W. 

96  57  29 

9151 

98  47  10 

9145 

100  37    0 

9141 

102  26  57 

8137 

Aldebaran 

W. 

64  28    5 

9000 

66  21  25 

9001 

68  14  57 

1004 

70    8  41 

1967 

Sun 

E. 

21  55  32 

9905 

20    9  25 

9987 

18  23    6 

9979 

16  36  36 

8978 

,31 

Sun 

VV. 

34  41  28 

9431 

36  24  18 

9447 

38    6  46 

9464 

39  48  50 

8460 

Antares 

E. 

55  38  30 

9933 

53  50  52 

9953 

52    3  43 

9874 

50  17    5 

8896 

a  Aquilse 

E. 

103  19  11 

9096 

101  40  52 

9636 

100    2  44 

9646 

• 

98  24  50 

86M 

10 
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AT  GREENWICH  APPARENT  NOON. 


1 

1 

^ 

• 

• 

€ 

a 

.  ^ 

^ 

1 

1 

1 

Wed. 

Thur. 

2 

Frid. 

3 

Sat. 

4 

SUN. 

5 

Mon. 

6 

Tues. 

7 

Wed. 

8 

Thur. 

9 

Frid. 

10 

Sat. 

11 

SUN. 

12 

Mon. 

13 

Tues. 

14 

Wed. 

15 

Thur. 

16 

Frid. 

17 

Sat. 

18 

SUN. 

19 

Mon. 

20 

Tues. 

21 

Wed. 

22 

Thur. 

23 

Frid. 

24 

Sat. 

25 

SUN. 

26 

Mon. 

27 

Tues. 

28 

Wed. 

29 

Thur. 

30 

Frid. 

31 

THE  BUN'S 


App«E«Dt 

BlgbtAaoeniion. 


h      m      • 

10  42  9.45 
10  45  47.05 
10  49  24.35 

10  53  1.39 

10  56  38.17 

11  0  14.70 

11  3  51.00 
11  7  27.11 
11  11  3.03 

11  14  38.75 
11  18  14.40 
11  21  49.90 

11  25  25.29 
11  29  0.61 
11  32  35.89 

11  36  11.15 
11  39  46.40 
11  43  21.68 

11  46  57.00 
11  50  32.38 
11  54  7.84 

11  57  43.41 

12  1  19.10 
12  4  54.94 

12  8  30.95 
12  12  7.14 
12  15  43.52 

12  19  20.12 
12  22  56  96 
12  26  34.04 


Diitfor 
IHonr. 


a 
9.073 

9.060 

9.049 

9.038 
9.027 
9.017 

9.008 
9.000 
8.993 

8.987 
8.981 
8.976 

8.973 
8.971 
8.970 

8.970 
8.970 
8.971 

8.973 
8.976 
8.980 

8.985 
8.991 
8.997 

9.004 
9.013 
9.031 

9.030 
9.040 
9.051 


12  30  11.38  I     9.063 


Apparent 
DeeUnation. 


N.  8  IS  26.7 
7  51  34.3 
7  29  34.2 

7  7  26.9 
6  45  12.8 
6  22  52.2 

6  0  25.2 
5  37  52.3 
5  15  13.8 

4  52  30.1 
4  29  41.5 
4  6  48.2 

3  43  50.5 
3  20  48.7 
2  57  43.3 

2  34  34.5 
2  11  22.7 
1  48  8.1 

1  24  51.1 
1  1  32.0 
0  38  11.1 

N.  0  14  48.7 

S.  0  8  34.8 

0  31  59.0 

0  55  23.6 

1  18  48.3 

1  42  12.6 

2  5  36.3 
2  28  58.8 
2  52  19.9 

S.  3  15  39.2 


Bl£for 
IHJoor. 


-64.53 

64.85 
55.16 

-55.45 
65.73 
56.01 

-^.35 
56.49 
56.73 

-56.93 
57.13 
67.31 

-57.48 
57.64 
67.79 

-57.93 
58.04 
58.15 

-68.36 
58.33 
58.40 

-58.45 
58.49 
58.61 

-68.63 
58.51 
68.49 

-58.46 
58.40 
58.33 

-58.36 


Semi- 
dJametei; 


tt 


5  53.72 
5  53.96 
5  54.20 

5  54.44 
5  54.68 
5  54.93 

5  55.18 
5  55.43 
5  55.68 

5  55.93 
5  56.19 
5  56.45 

5  56.71 
5  56.96 
5  57.22 

5  57.48 
5  57.74 
5  58.00 

5  58.26 
5  58.52 
5  58.78 

5  59.04 
5  59.31 
5  59.57 


59.84 
0.11 
6    0.38 


0.65 
0.93 
6     1^21 


16     1.49 


8id«real 
Time  of 
Semi- 
diameter 
Paeaiiig 
lleridlaii. 


64.41 
64.37 
64.33 

64.29 
64.25 
64.22 

64.  f 9 
64.16 
64.14 

64.12 
64.11 
64.09 

64.08 
64.07 
64.07 

64.06 
64.06 
64.06 

64.06 
64.07 
64.08 

64.09 
64.11 
64.13 

64.16 
64.19 
64.22 

64.25 
64.29 
64.33 

64.37 


Bqaation  of 

Time» 

to  be 
Bubtraeted 

from 
Apparent 

Time. 


m       a 

0    7.93 
0  26.84 

0  46.03 

1  5.49 
1  25.21 

1  45.18 

2  5.37 
2  25.76 

2  46.33 

3  7.08 
3  27.96 

3  48.96 

4  10.05 
4  31.22 

4  52.44 

5  13.68 
5  34.92 

5  56.14 

6  17.31 
6  38.43 

6  59.47 

7  20.39 

7  41.18 

8  1.83 

8  22.32 

8  42.63 

9  2.74 

9  22.63 

9  42.29 

10     1.71 

10  20.87 


DULAkt 
IHonr. 


a 

0.781 
0.794 
0.805 

0.816 
0.837 
0.837 

0.846 
0.854 
0.661 

0.867 
0.873 
0.878 

0.881 
0.883 
0.884 

0.884 
0.884 
0.883 

0.881 
0.878 
0.874 

0.869 
0.863 
0.857 

0.850 
0.843 
0.833 

0.834 
0.814 
0.803 

0.793 


Vonw— Tbe  mean  time  of  aamidiameter  paaaing  may  be  fbimd  by  aabtractfaig  0".18  from  tlia  aideraal  time. 

The  aign  —  prefixed  to  the  hourly  ohange  of  deoUnation  Indioatea  that  notlh  dimHiiatlimn  an  deonaafaigt 
aouth  deoHnatlaiia,  inoieaaiii|(. 
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AT  GBEElirWIOH  MBAK  KOOSl 


i 

I 


P 


Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tue«. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tuea. 
Wed. 
Thur. 

Frid, 


S 


o 


THE  SUN'S 


1 
2 
3 

4 
5 
6 

7 
6 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


Apparent 
Sight  Ascension. 


b     m       8 

10  42  9.46 
10  45  47.11 
10  49  24.46 

10  53  1.55 

10  56  38.38 

11  0  14.96 

11  3  51.31 
11  7  27.47 
11  11  3.44 

11  14  39.24 
11  18  14.91 
11  21  50.46 

11  25  25.91 
11  29  1.28 
11  32  36.61 

11  36  11.92 
11  39  47.23 
11  43  22.56 

11  46  57.93 
1 1  50  33.36 
11  54  8.88 

11  57  44.50 

12  1  20.25 
12  4  56.15 

12  8  32.21 
12  12  8.45 
12  15  44.89 

12  19  21.54 
12  22  58.43 
12  26  35.56 

12  30  12.95 


Difll  for 
1  Hoar. 


8 

9.075 
9.062 
9.051 

9.040 
9.029 
9.019 

9.010 
9.002 
8.995 

8.989 
8.983 
8.978 

8.975 
8.973 
8.972 

8.972 
8.972 
8.973 

8.975 

8.978 
8.982 

8.987 
8.993 
8.999 

9.006 
9.014 
9.023 

9.032 
9.042 
9.053 


Apparent 
Decli  nation. 


Difll  for 
1  Hoar. 


N. 


I* 


9.064 


I 


8  13  26.7 
7  51  34.0 
7  29  33.6 

7  7  26.0 
6  45  11.6 
6  22  50.6 

6  0  23.3 
5  37  50.1 
5  15  11.3 

4  52  27.2 
4  29  38.2 
4    6  44.5 

3  43  46.5 
3  20  44.4 
2  57  38.6 

2  34  29.5 
2  11  17.3 
1  48    2.4 

1  24  45.0 
1  1  25.5 
0  38    4.3 


N.   0  14  41.6 

S.    0  8  42.2 

0  32    6.8 

0  55  31.8 

1  18  56.8 

1  42  21.5 

2  5  45.5 
2  29  8.3 
2  52  29.7 

S.    3  15  49.3 


-64.63 
64.86 
55.17 

-55.46 
65.74 
66.01 

-^.26 
66.50 
56.r3 

-66.94 
67.14 
57.33 

-57.60 
67.66 
67.81 

-67.94 
68.06 
68.17 

-68.27 
68.36 
68.42 

-68.47 
68.61 
68.63 

-68.64 
66.63 
68.6] 

-58.47 
68.42 
58.35 

-58.87 


Bqnationof 

Time, 

to  be 

Added  to 

Mean  Time. 


m        8 

0    7.93 
0  26.84 

0  46.04 

1  5.50 
1  25.22 

1  45.20 

2  5.40 
2  25.79 

2  46.37 

3  7.12 
3  28.01 

3  49.01 

4  10.11 
4  31.29 

4  52.51 

5  13.76 
5  35.00 

5  56.22 

6  17.40 
6  38.52 

6  59.55 

7  20.49 

7  41.29 

8  1.94 

8  22.43 

8  42.75 

9  2.86 

9  22.76 

9  42.42 

10     1.84 


DUt  fori 
IHoor. 


10  21.00 


0.781 
0.794 
0.806 

0.816 
0.827 
0.837 

0.846 
0.864 
0.861 

0.867 
0.873 
0.878 

0.881 
0.883 
0.884 

0.884 
0.884 
0.883 

0.881 
0.878 
0.874 

0.869 
0.863 
0.867 

0.860 
0.842 
0.833 

0.824 
0.814 
0.803 

0.79i2 


I 


SMflceal 

Tlmei 

or 

Bight  AMendoii 

of 

HeaDSon. 


b      m       8 

0  42  17.39 
0  46  13.95 
0  50  10.50 

0  54  7.05 

0  58  3.60 

1  2  0.16 

1  5  56.71 
1  9  53.26 
1  13  49.81 

1  17  46.37 
1  21  42.92 
1  25  39.47 

1  29  36.02 
1  33  32.57 
1  37  29.12 

1  41  25.68 
1  45  22.23 
1  49  18.78 

1  53  15.33 

1  57  11.88 

2  1  8.43 

2  5  4.99 
2  9  1.54 
12  12  58.09 

2  16  54.64 
2  20  51.20 
2  24  47.75 

2  28  44.30 
2  32  40.85 
2  36  37.40 


12  40  33.95 


KoTB.— The  aemldlameter  for  mean  noon  may  be  assomed  tho  same  as  that  in  mppmnai  noon. 

The  sign — prefixed  to  the  hourly  obange  of  declination  indloatoa  fbai  mrtb  deeUnatknis 
are  deoreaelng }  sonth  deolinations,  Inereasiiig. 


DHL  §nl  HooZf 

+  9i.8665. 
(Tabtom.) 
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m. 


AT  QBEBNWIGH  MEAN  NOON. 


O 

I 


i 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


I 
I 


244 
245 
246 

247 
248 
249 

250 
251 
252 

253 
254 
255 

256 
257 
258 

259 
260 
261 

262 
263 
264 

265 
266 
267 

268 
269 
270 

271 
272 
273 

274 


THE  SUN'S 


TBUE  LONGirUDB. 


u 


158  56  27.1 

159  54  36.1 

160  52  46.6 

161  50  58.5 

162  49  12.0 

163  47  26.9 

164  45  43.4 

165  44     1.4 

166  42  20.9 

167  40  42.0 

168  39    4.8 

169  37  29.3 

170  35  55.6 

171  34  23.8 

172  32  54.0 

173  31  26.3 

174  30    0.7 

175  28  37.1 

176  27  15.7 

177  25  56.5 

178  24  39.6 

179  23  25.0 

180  22  12.6 

181  21     2.5 

182  19  54.6 

183  18  48.8 

184  17  45.1 

185  16  43.6 

186  15  44.1 

187  14  46.5 

188  13  50.8 


V 


II 


55  59.6 
54  8.5 
52  18.9 

50  30.7 
48  44.1 
46  59.0 

45  15.4 
43  33.3 
41  52.7 

40  13.7 
38  36.4 
37    0.9 

35  27.1 
33  55.2 
32  25.3 

30  57.5 
29  31.8 
28    8.2 

26  46.7 
25  27.4 
24  10.4 

22  65.7 
21  43.3 
20  33.1 

19  25.1 
18  19.2 
17  15.5 

16  13.9 
15  14.3 
14  16.6 

13  20.8 


DlAlbr 
iHonr. 


45.34 
45.41 
45.47 

45.53 
45.59 
45.65 

45.71 
45.77 

45.84 

45.91 
45.98 
46.05 

46.13 
46.21 
46.30 

46.38 
46.47 
46.56 

46.65 
46.74 
46.64 

46.93 
47.03 
47.18 

47.21 
47.30 
47.39 

47.48 
47.56 
47.64 


147.71 


LATITUDE. 


It 


+  0.63 
0.73 
0.79 

+  0.83 
0.84 
0.83 

+  0.79 
0.71 
0.61 

+  0.49 
0.36 
0.23 

+  0.10 

-0.02 

0.12 

-  0.21 
0.28 
0.31 

-  0.30 
0.27 
0.21 

-  0.13 

-  0.03 
+  0.10 

-h  0.23 
0.36 
0.49 

+  0.62 
0.72 
0.79 

+  0.88 


Logmrithm 

of  the 

Badins  Yeotor 

of  the 

Barih. 


0.0037554 
0.0036478 
0.0035387 

0.0034282 
0.0033164 
0.0032035 

0.0030897 
0.0029751 
0.0028600 

0.0027444 
0.0026284 
0.0025121 

0.0023955 
0.0022787 
0.0021619 

0.0020450 
0.0019280 
0.0018107 

0.0016931 
0.0015751 
0.0014566 

0.0013375 
0.0012176 
0.0010970 

0.0009756 
0.0008534 
0.0007304 

0.0006064 
0.0004815 
0.0003558 

0.0002294 


Diitfor 
IHonr. 


-44.6 
45.3 
45.8 

-46.3 
46.8 
47.9 

-47.6 
47.9 
48.1 

-48.3 
48.4 
48.5 

-48.6 
48.7 
48.7 

-48.8 
48.8 
49.0 

-49.1 
49.3 
49.5 

-49.8 
50.1 
50.4 

-50.7 
51.1 
61.5 

-51.9 
63.9 
69.5 

-59.8 


NaoL— The  niimben  In  oolamn  X  oorwopond  to  tbo  tnio  oqniiiOK  of  tbo  diftoi  hn  oohDUBii  A',  to 
the  mean  equinox  of  J^onuay  (H.O. 


Meon  Time 

of 

Sidereal  Koon. 


h      m      8 

3  15  31.92 
3  11  36.01 
3  7  40.10 

3  3  44.20 
2  59  48.30 
2  55  52.39 

2  51  56.49 
2  48  0.58 
2  44  4.67 

2  40  8.76 
2  36  12.86 
2  32  16.96 

2  28  21.05 
2  24  25.14 
2  20  29.23 

2  16  83.33 
2  12  37.42 
2  8  41.51 

2  4  45.61 
2  0  49.71 
1  56  53.80 

1  52  57.89 
1  49  1.99 
1  45  6.09 

1  41  10.18 
1  37  14.27 
1  83  18.36 

1  29  22.46 
1  25  26.55 
1  21  30.64 


11  17  84.74 


IMfL  IbrlHonr, 

—  9i.8296. 
(TaUelL) 
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GREENWICH  MEAN  TIME. 

4 

THE  MOON'S 

1 
1 

1 

SBMTDIAIfBTES. 

HORIZONTAL 

L 

UPFBB  THAV8IT. 

AGB. 

NOOB. 

MldnJcbi. 

Koon. 

IMff.  for 
IHonr. 

lOdnlfhl. 

DIfllfor 
1  Hoar. 

]f«ridlui«r 
Oreenwioh. 

DUL  for 
IHoar. 

Noon. 

i 

16  2d!9 

16  13!8 

59  53.3 

-3.09 

59  27^2 

-2.24 

H      m 

2  44.1 

m 
2.21 

d 

3.0 

2 

16    6.3 

15  58.6 

58  59.6 

2.33 

58  31.3 

2.37 

3  36.7 

2.18 

4.0 

3 

15  50.8 

15  43.2 

58    2.8 

2.36 

57  34.7 

2.31 

4  28.8 

2.16 

5.0 

4 

15  35.8 

15  28.7 

57    7.5 

-2.28 

56  41.5 

-2.10 

5  20.2 

2.13 

6.0 

5 

15  22.1 

15  15.8 

56  17.2 

1.96 

55  54.6 

1.80 

6  11.2 

2.11 

7.0 

6 

15  10.3 

15    5.3 

55  34.0 

1.63 

55  15.5 

1.46 

7     1.4 

2.07 

8.0 

7 

15    0.8 

14  56.9 

54  59.1 

-1.28 

54  44.9 

-1.10 

7  50.6 

2.03 

9.0 

8 

14  53.6 

14  50.9 

54  32.7 

0.93 

54  22.6 

0.76 

8  38.8 

1.97 

10.0 

9 

14  48.6 

14  47.0 

54  14.4 

0.60 

54    8.2 

0.45 

9  25.6 

1.92 

11.0 

10 

14  45.7 

14  44.9 

54    3.7 

-0.31 

54    0.8 

-0.17 

10  10.9 

1.86 

12.0 

11 

14  44.6 

14  44.6 

53  59.5 

-0.05 

53  59.7 

+0.08 

10  55.1 

1.82 

13.0 

12 

14  45.1 

14  45.9 

• 

54     1.4 

-M).19 

54    4.3 

0.30 

11  38.3 

1.79 

14.0 

13 

14  47.0 

14  48.5 

54    8.5 

+0.40 

54  13.9 

+0.50 

12  21.1 

1.78 

15.0 

14 

J  4  50.3 

14  52.4 

54  20.5 

0.60 

54  28.3 

0.70 

13    4.0 

1.79 

16.0 

15 

14  54.9 

14  57.7 

54  37.4 

0.80 

54  47.7 

0.91 

13  47.4 

1.83 

17.0 

16 

15    0.8 

15    4.3 

54  59.2 

+1.01 

55  12.0 

+1.12 

14  32.0 

1.89 

18.0 

17 

15    8.2 

15  12.4 

55  26.1 

1.23 

55  41.5 

1.34 

15  18.3 

1.96 

19.0 

18 

15  16.9 

15  21.9 

55  58.3 

1.46 

56  16.5 

1.57 

16    7.0 

2.08 

20.0 

19 

15  27.2 

15  32.9 

56  36.0 

+1.68 

56  56.8 

+1.78 

16  58.2 

2.19 

21.0 

20 

15  38.8 

15  45.0 

57  18.7 

1.86 

57  41.5 

1.93 

17  58.0 

2.29 

22.0 

21 

15  51.4 

15  58.0 

58    5.0 

1.98 

58  29.0 

2.00 

18  47.9 

2.37 

23.0 
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11.676 

9 

13  16  51.14 

9.3469 

4  19  12.6 

11.575 

10 

11  25  23.44 

9.4099 

5    0  55.9 

11.709 

10 

13  19  11.89 

9.3454 

4  30  46.0 

114>38 

]1 

11  27  47.53 

9.4007 

4  49  12.4 

11.741 

11 

13  21  32.59 

9.3447 

4  42  17.2 

11.500 

1  12 

11  30  11.53 

9.3999 

4  37  27.0 

11.779 

12 

13  23  53.25 

9.3439 

4  53  46.0 

11.460 

13 

11  32  35.44 

9.3977 

4  25  39.8 

11.801 

13 

13  26  13.86 

9.3431 

5    5  12.4 

11.418 

14 

11  34  59.26 

9.3069 

4  13  50.9 

11.898 

14 

13  28  34.42 

9.3493 

5  16  36.2 

11.375 

15 

1 1  37  22.99 

9.3947 

4    2    0.4 

11.854 

15 

'13  30  54.93 

9.3415 

5  27  .57.4 

11.339 

in 

1 1  39  46.63 

9.3933 

3  50    8.4 

11.878 

16 

13  33  1,5.40 

2.3407 

5  39  16.0 

11.967 

17 

11  42  10.19 

9.3919 

3  38  15.0 

11.901 

17 

13  35  35.82 

9.3399 

5  50  31.8 

11J940 

18 

11  44  33.66 

9.3905 

3  26  20.3 

11.999 

18 

13  37  56.19 

9.3399 

6     1  44.8 

11.193 

1  ^'^ 

1 1  46  57.05 

9.380^ 

3  14  24.3 

11.949 

19 

13  40  16..52 

9..-i385 

6  12  .55.0 

11.144 

20 

1 1  49  20.35 

9JWn 

3    2  27.2 

11.961 

20 

13  42  36.81 

9.3378 

6  24    2.1 

11.098 

21. 

11  51  43.57 

9.3863 

2  50  29.0 

11.977 

21 

13  44  .57.06 

9.3.^79 

6  35    6.1 

114)41 

22 

11  54    6.71 

9.3850 

2  38  29.9 

11.903 

?2 

13  47  17.27 

9.3365 

6  46    7.0 

10.960 

.  23 

11  56  29.77 

9.3836 

2  26  29.9 

19.006 

23 

13  49  37.44 

9.3358 

6  57    4.8 

10.936 

'24 

1 1  58  52.74 

9.3899 

N.  2  14  29J2 

19.018 

24 

13  51  57.,56 

9J)350 

S.  7    7  59.3 

10.881 

xn. 
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GRBEinVICH  MEAN  TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right  Aaoenaiofi. 


Diff.for 
IHinulw. 


DeoUsaiioii. 


Diir.for 
1  Minute. 


WEDNESDAY  29. 


b     m      B 

B 

O           /            // 

// 

0 

13  5]  57.56 

9.33S0 

S.  7    7  .59.3 

10.881 

1 

13  54  17.64 

9.3344 

7  18  .50.5 

10.885 

2 

13  56  37.69 

9.3336 

7  29  38.3 

10.767 

3 

13  58  57.70 

9.3339 

7  40  22.6 

10.706 

4 

14     1  17.67 

9.3395 

7  51     3;i 

10.649 

5 

14    3  37.60 

9.3318 

8     1  40.5 

10.600 

6 

14     5  57.49 

9.3319 

8  12  14.1 

10.690 

7 

14    8  17.35 

9.3306 

8  22  44.0 

10.466 

8 

14  10  37.17 

9.3300 

8  33  10.0 

10.401 

9 

14  12  56.95 

9.3994 

8  43  32.1 

10.336 

JO 

14  15  16.70 

9.3988 

8  53  50.3 

10J871 

11 

14  17  36.41 

9.3989 

9    4    4.6 

10.904 

J2 

14  19  56.08 

9.3976 

9  14  14.8 

10.136 

13 

14  22  15.72 

9.3970 

9  24  20.9 

10.067 

14 

14  24  35.32 

9.3064 

9  34  22.9 

0.006 

15 

14  26  54.89 

9.3958 

9  44  20,7 

0.097 

16 

14  29  14.42 

9,3959 

9  54  14.2 

9.8B6 

17 

14  31  33.92 

9.3947 

10    4    3.3 

0.789 

18 

14  :33  53.38 

9.3041 

10  13  48.1 

9.700 

19 

14  36  12.81 

9.3935 

10  23  28.4 

9JS» 

20 

14  38  32i20 

9.3999 

10  33    4.2 

0.560 

21 

14  40  51.56 

9.3993 

10  42  35.6 

0.486 

22 

14  43  10.88 

9.3918 

10  52    2.4 

9*407 

23 

14  45  30.17 

9.3913 

an     1  24.5 

0.390 

THUESDAT  80. 


0 

14  47 

1 

14  50 

2 

14  52 

3 

14  54 

4 

14  57 

5 

14  59 

6 

15    1 

7 

15    4 

6 

15    6 

9 

15    8 

10 

15  10 

11 

15  13 

12 

15  15 

13 

15  17 

14 

15  20 

15 

15  22 

16 

15  24 

17 

15  27 

18 

15  29 

19 

15  31 

20 

15  34 

21 

15  36 

22 

15  38 

23 

15  41 

24 

15  43 

49.43 

8.65 
27.83 
46.98 

6.09 
25.16 
44.20 

3.20 
22.16 
41.09 
59.98 
18.83 
37j64 
.56.41 
15.14 
33.84 
52.49 
11.10 
29.66 
48.18 

6.66 
25.09 
43.48 

1.82 
20.11 


9.3907 
9.3900 
9.3104 
9.3188 
S.3IBB 
9.3176 
S.3I70 
9.3163 
9.3157 
9.3151 
9.3145 
9.3138 
9.3139 
9.3195 
9.3110 
9.3119 
9.3105 
2.3007 
9.3090 
9.3083 
93)76 
93N» 
9.3061 
9J3053 
93)45 


S.11 
11 
11 
11 
11 
11 
12 
12 

12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
S.14 


10 
19 
29 
38 
47 


41.9 
54.6 
2.5 
5.5 
3.6 
55  56.8 
4  45.1 
26.4 
6.6 
39.6 
7.5 
47  30J2 
55  47.8 
0.1 
7.1 
8.7 
5.0 
55.9 
41.4 
21.4 
58  55.9 
6  24.9 
13  48.3 
21  6.1 
28  18.3 


13 
22 

30 
39 


4 
12 
20 
28 

a5 

43 
51 


0.951 
9.179 
0.001 
0.000 
8.898 
8.816 
8.763 
8.670 
8.504 
83)6 


8.S36 
8340 
6J61 
8.079 
7.969 
7.803 
73)9 
7J19 
7.001 
7.000 
7«487 
7JM4 
7JK0 
7.156 


Hoar. 


Bight  ABoensioii. 


Difr.for 
lliiniite. 


DeoHnaMom. 


Diitfor 
llfinute. 


FBIDAT,  OCTOBER  L 


h    m     8 
15  43  20.11 


la  h""  28'  1^ 


u 
7.166 


PHASES  OF  THE  MOOK 


d  h  m 

J>  First  Quarter     .  Sept      4  19  55.5 

O  Full  Moon     ....    12  22  50.3 

(C  Lost  Quarter.    ...    20  17  55.8 

m  New  Moon    ....    37  9  18.6 


d        h 

(C  Apogee.    .    •    .Sept    11      3.^ 
(C  Perigee 96      7.0 
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6REENWI0H  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Dirootion 

Noon. 

P.L. 
of 

nih. 

P.L. 
of 

VIb. 

P.L. 
of 

IXh. 

p.  I.. 
of 

of  Object. 

Diff. 

Dlif. 

Diff. 

Diir. 

O           /         // 

-J9        '    - " 

O         1        II 

4633'   g 

1 

Sun 

W. 

41  30  31 

9498 

43  11  47 

9515 

44  52  39 

9599 

95S8 

Antares 

E. 

48  30  59 

9318 

46  45  26 

9349 

45    0  27 

9966 

43  16    4 

3389 

a  AquilcB 

E. 

96  47  11 

9609 

95    9  49 

9689 

93  32  45 

9607 

91  56    1 

9719 

2 

Sun 

W. 

54  48  52 

9M7 

56  26  43 

9667 

58    4    7 

9687 

59  41     5 

8707 

Jupiter 

W. 

26  19    4 

9408 

28    227 

9496 

29  45  25 

9444 

31  27  57 

8408 

Antares 

E. 

34  44  22 

9S53 

33    4  22 

9501 

31  25  15 

9635 

29  47    7 

8688 

a  AquiliB 

E. 

83  58  12 

9810 

82  23  57 

9891 

80  50  10 

9655 

79  16  53 

8878 

3 

Sun 

W. 

67  39  18 

9806 

69  13  38 

9885 

70  47  33 

9845 

72  21    2 

8885 

Jupiter 

W. 

39  54  14 

9563 

41  34  13 

9579 

43  13  46 

9601 

44  52  54 

8000 

Spica 

W. 

27    5  44 

9588 

28  44  56 

9586 

30  23  57 

9605 

32    2  45 

861S 

a  AquilflB 

E. 

71  38  28 

3013 

70    8  31 

3048 

68  39  10 

9079 

67  10  27 

9105 

4 

Sun 

W. 

80    2  17 

9960 

81  33  20 

9978 

83    4    0 

9997 

84  34  17 

9014 

Jupiter 

W. 

53    2  26 

9098 

54  39    9 

9715 

56  15  29 

8799 

57  51  27 

8740 

Spica 
Mars 

W. 

40  12  49 

9679 

41  49  57 

9603 

43  26  46 

8707 

45    3  17 

9781 

W. 

23  54  29 

9959 

25  25  33 

9965 

26  56  29 

9979 

28  27  15 

8888 

a  Aquilie 

E. 

59  57    1 

3984 

58  32  31 

3394 

57    8  47 

9306 

55  45  52 

8411 

Fomalhaut 

E. 

92  17  52 

9940 

90  46  24 

9058 

89  15  18 

9974 

87  44  33 

8881 

5 

Sun 

W. 

92    0  19 

3099 

93  28  30 

3115 

94  56  21 

9190 

96  23  54 

9146 

Jupiter 

W. 

65  45  52 

9866 

67  19  44 

9843 

68  53  16 

9657 

70  26  30 

8878 

Spica 
Mars 

W. 

53    1  14 

9790 

54  a5  55 

9808 

56  10  19 

9616 

57  44  26 

8888 

W. 

35  57  47 

3040 

37  27  10 

3069 

38  56  18 

9065 

40  25  11 

9077 

aAquiloB 

K. 

49    4  39 

9679 

47  47  22 

3734 

46  31  11 

9801 

45  16  10 

9879 

Fomalhaut 

E. 

80  16  12 

3079 

78  47  37 

3008 

77  19  25 

9117 

75  51  36 

9196 

a  Pegasi 

E. 

94  53  55 

3047 

93  24  40 

3060 

91  55  41 

9079 

90  26  59 

9067 

6 

Sun 

W. 

103  37  12 

3816 

105    3    2 

9930 

106  28  36 

9949 

107  53  56 

9854 

Jupiter 

W. 

78    8  13 

9938 

79  39  44 

9950 

81  11    0 

9969 

82  42    1 

8979 

Spica 

W. 

65  30  54 

9891 

•  67    325 

9901 

68  35  42 

9019 

70    7  45 

9883 

Mars 

W. 

47  45  53 

3137 

49  13  18 

3148 

50  40  30 

9159 

52    7  28 

9160 

Antares 

W. 

21  29    9 

3364 

22  52    7 

8316 

24  16    0 

9977 

25  40  38 

9847 

Fomalhaut 

E. 

68  38  13 

3339 

67  12  42 

9953 

65  47  35 

9874 

64  22  53 

9806 

a  Pegasi 

E; 

83    7  46 

3158 

81  40  47 

3173 

80  14    5 

9187 

78  47  40 

9801 

7 

Sun 

W. 

114  57  11 

3306 

116  21  13 

3318 

117  45    4 

9997 

119    8  44 

9337 

Jupiter 

W. 

90  13  44 

8094 

91  43  37 

9033 

93  12  59 

9049 

94  42  20 

9050 

Spica 
Mars 

W. 

77  44  48 

9979 

79  15  36 

9080 

80  46  14 

9968 

82  16  42 

9996 

W. 

59  19  16 

3919 

60  45    3 

9897 

62  10  40 

9936 

6336    7 

9944 

Antaros 

W. 

32  50  39 

3167 

34  17  28 

9150 

35  44  26 

8158 

37  11  31 

9148 

Fomalhaut 

E. 

57  25  45 

3410 

56    3  40 

9437 

54  42    5 

3463 

53  21    0 

9481 

a  Pegasi 

E. 

71  39  51 

3975 

70  15  10 

3089 

68  50  46 

9305 

67  26  40 

9390 

8 

Jupiter 

W. 

102    6  43 

3086 

103  35  10 

9009 

105    3  29 

3008 

106  31  41 

9104 

Spica 
Mars 

W. 

89  46  39 

3030 

91  16  14 

9037 

92  45  41 

9049 

94  15    1 

9048 

W. 

70  41    4 

3979 

72    5  40 

9886 

73  30    8 

9909 

74  54  29 

9997 

Antares 

W. 

44  27  55 

3138 

45  55  18 

9198 

47  22  41 

9198 

48  50    4 

9198 

Fomalhaut 

E. 

46  43  57 

3650 

45  26  26 

9809 

44    9  38 

9749 

42  53  36 

9790 

a  Pegasi 
aAnetb 

E. 

60  30  49 

3404 

59    837 

94» 

57  46  47 

9449 

56  25  19 

9409 

•* 

E. 

103  15  49 

3156 

101  48  47 

9161 

100  21  51 

9166 

98  55    0 

9160 

XIV. 
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p 

HMi»Bd  DiiMtloa 

orottjMt. 

Midnight 

if 

Dlff. 

XV*- 

•f  ' 

DW. 

xvm^ 

DHL 

XXIk. 

at 
mit. 

1 

Sm 

w. 

48  13  y 

mo 

A§sd^ 

mat 

Sf  3l'  SS 

«00 

53  10  35 

98M 

Antares 

E. 

41  33  19 

39  49  14 

MM 

38    6  51 

36  35  13 

KIO 

aAquil» 

E. 

90  19  89 

«JS1 

88  43  40 

B7« 

67    8    5 

1708 

85  32  55 

am 

i 

Son 

W. 

61  17  36 

ma 

62  53  41 

tT«7 

64  29  19 

nas 

66    4  39 

■780 

Jdfiter 

W. 

33  10    4 

MU 

34  51  45 

Mse 

36  33    0 

»17 

36  13  50 

am 

Anlam 

E. 

as  10  3 

sras 

26  34  ID 

CTS 

24  59  35 

33  36  29 

'  ana 

aAquiln 

£. 

77  44    6 

76  11  51 

74  40    9 

MES 

73    9    1 

3 

Son 

W. 

73  54    6 

WH 

75  26  45 

wa 

76  59    0 

son 

78  30  50 

0041 

JuriTEB 

W. 

46  31  37 

sou 

48    9  56 

MHS 

49  47  50 

MS 

51  35  20 

1881 

Spic 

w. 

33  41   19 

ami 

35  19  37 

M» 

36  57  39 

38  35  23 

188B 

nAquilte 

E. 

65  42  33 

3138 

64  14  59 

62  46  17 

MS 

61  22  17 

SMS 

4 

Son 

W. 

86   4  la 

son 

87  33  45 

30tt 

89    9  57 

aoss 

90  31  46 

3080 

JOPTTER 

w. 

59  27    a 

S7M 

61    2  IS 

■7M 

6237    8 

64  11  40 

1SI9 

K 

w. 

46  39  29 

48  15  23 

>7« 

49  50  58 

51  26  IS 

am 

w. 

89  57  49 

31  28  10 

was 

32  58  17 

34  28    9 

3008 

oAquiln 

E. 

54  23  46 

3tt1 

53    236 

51  42  19 

am 

50  93  59 

3813 

Fomalluiul 

E. 

86  14    9 

3SU 

84  44    7 

wo* 

83  14  27 

am 

81  45    9 

SOU 

S 

Sdi. 

w. 

97  51    8 

3iao 

99  18    5 

SITS 

100  44  44 

3180 

103  11     6 

3903 

JonTSK 

w. 

71  59  35- 

73  33    3 

75    4  23 

0010 

76  36  26 

K 

w. 

59  18  16 

60  51  49 

wu 

62  25    6 

0881 

63  58    8 

8e» 

w. 

41  S3  49 

3DM 

43  22  12 

44  50  90 

SI  13 

46  18  14 

oAquilte 

E. 

44    2  22 

42  49  52 

«B3 

41  38  45 

40  29    6 

4U0 

Fomalbaut 

E. 

74  24  10 

72  57    6 

3173 

71  30  25 

70    4    7 

«Peg«i 

E. 

88  58  34 

3101 

87  30  27 

86    237 

•- 

84  35    3 

■"■ 

6 

SVN 

W. 

109  19    1 

3MB 

110  43  53 

xm 

112    8  31 

113  32  57 

JOFITEft 

w. 

84  12  48 

»M 

85  43  21 

mt 

87  13  41 

30M 

68  43  49 

3014 

E 

w. 

.71  39  35 

73  11  12 

M43 

74  42  36 

■9G3 

76  13  48 

S089 

w. 

S3  34  14 

55    0  47 

56  27    8 

3100 

57  53  18 

saw 

AntarOB 

w. 

27    5  52 

38  31  34 

saw 

29  57  39 

3188 

31  24    2 

3IT7 

Fomalbaut 

E. 

62  SB  36 

61  34  44 

3330 

60  11  18 

3m 

58  48  IB 

3380 

ffPogui 

E. 

77  21  32 

3SIS 

75  55  41 

sast 

74  30    7 

3SM 

73    4  50 

7 

Son 

Juprram 

W. 

120  32  13 

3HS 

121  55  33 

33S3 

123  18  43 

33«l 

134  41  44 

sies 

W. 

96  11  31 

xai 

97  40  33 

99    925 

3073 

100  38    8 

3070 

Sit. 

W. 

63  47    0 

30H 

85  17    8 

30U 

86  47    7 

30U 

88  16  57 

sose 

W. 

65    I  24 

3SEa 

66  26  32 

3au 

67  51  31 

69  16  21 

3973 

AntareH 

W. 

38  38  41 

3146 

40    5  65 

41  33  13 

43    0  33 

3130 

Foraalhaut 

E. 

53    0  26 

asu 

SO  40  25 

49  20  59 

sue 

48    3    9 

3091 

oPegui 

E. 

66    2  52 

3xrt 

64  39  23 

3303 

63  16  13 

3380 

61  53  21 

sm 

8 

JCPITKK 

W. 

107  59  46 

31M 

109  27  45 

3113 

110  55  39 

3118 

113  33  27 

3101 

SpiM 

W. 

95  44  14 

ma 

97  13  21 

3068 

98  42  93 

S08B 

100  11  16 

3007 

MA.S 

W. 

76  18  44 

77  43  53 

3307 

79    656 

3310 

80  30  54 

AntareB 

W. 

SO  17  27 

SI  44  50 

3130 

S3  12  12 

siaa 

54  39  34 

3130 

Fomslhaut 

E. 

41  38  23 

40  24    4 

am 

39  10  41 

37  58  20 

4D» 

:te: 

E. 

5S    4  13 

am 

53  43  31 

saoc 

53  93  H 

51    3  33 

39U 

p 

Oft    1  va 

04  9U  J(A 

»M 

ea  ASS 

] 
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aREENWIOH  MEAN  TIME. 

LUNAR  DI8TAN0U8. 

O 

og 

Sr 

9 

Name  and  Direction 
of  Objoct. 

Noon. 

P.L. 

of 

Diff. 

DP* 

P.L. 

of 

Diff. 

\f^ 

P.L. 

of 

Diff. 

IXh. 

P.L. 

of 

IMff. 

Spica 

W. 

]0f40    8 

3071 

loS    8  53 

3074 

10l37'3J 

3077 

106    6  12 

3080 

W. 

81  54  47 

8319 

m  18  36 

3394 

84  42  20 

3396 

86    6     1 

3330 

Antarf!8 

w. 

56    6  56 

3140 

57  34  17 

3140 

59    1  38 

3140 

60  28  59 

3141 

Fomalhaiit 

E. 

36  47    7 

4103 

35  37    8 

4185 

34  28  28 

4979 

33  21  16 

4384  ' 

a  Pegasi 

E. 

49  44    0 

3589 

48  25    6 

3610 

47    6  43 

3641 

45  48  53 

3674 

a  Arietis 

E. 

91  41  55 

3188 

90  15  31 

3191 

88  49  11 

3193 

87  22  54 

3107 

10 

Mars 

W. 

93    3  39 

3341 

94  27    3 

3349 

95  50  26 

3344 

97  13  47 

3345 

Antares 

W. 

67  45  38 

3141 

69  12  58 

3140 

70  40  19 

3140 

72    7  40 

3140 

a  Aquilas 

W. 

31     4  43 

S730 

31  52  50 

6007 

32  43  29 

5811 

33  36  28 

5137 

a  Anetis 

E. 

80  12  25 

3911 

78  46  29 

3914 

77  20  37 

8917 

75  54  48 

3919 

Aldebaran 

E. 

112  36    7 

3006 

111    7  16 

3068 

109  88  27 

3009 

106    9  39 

3068 

11 

Antnres 

W. 

79  24  36 

3135 

80  52    3 

3134 

82  19  31 

3133 

83  47    1 

3139 

a  Aqiiilee 

W. 

38  30  39 

4513 

39  34  20 

4494 

40  89  20 

4349 

41  45  84 

4989 

a  Arietis 

E. 

68  46  27 

3933 

67  20  57 

3996 

65  55  30 

3889 

64  30    7 

3949 

Aldebaran 

E. 

100  45  45 

3000 

99  16  57 

3069 

97  48    9 

8868 

96  19  20 

3006 

12 

Au  tares 

W. 

91     4  57 

3193 

92  32  39 

8191 

94    0  23 

3119 

95  28  10 

3117 

a  Aqiiilee 

W. 

47  32    6 

3985 

48  44    0 

3M9 

49  56  87 

3909 

51    9  55 

3865 

a  Arietis 

E. 

57  24  12 

3909 

55  59  16 

3967 

54  34  26 

3979 

53    9  42 

3979 

Aldebaran 

E. 

88  54  50 

3059 

87  25  50 

3056 

a5  56  47 

8054 

84  27  41 

3058 

13 

a  A(^uiln 
a  Anetis 

W. 

57  25    6 

3714 

58  41  38 

aooo 

59  58  86 

8886 

61  15  59 

3645 

E. 

46    8  12 

3399 

44  44  26 

3334 

48  20  54 

8348 

41  57  38 

3303 

Aldebaran 

E. 

77    1  25 

3098 

75  31  59 

3084 

74    2  28 

3080 

72  82  53 

3087 

14 

a  AquilflB 

W. 

67  48  17 

3565 

69    7  41 

3588 

70  27  23 

3904 

71  47  21 

3510 

Fomalhant 

W. 

35  23    4 

4078 

36  33  29 

3998 

87  45  11 

3897 

88  58    3 

3864 

a  Pegasi 

W. 

24  18  27 

5716 

25    643 

5409 

25  58  81 

5149 

26  53  31 

4895 

Aldebaran 

E. 

65    3  47 

3006 

63  33  42 

8009 

62    3  82 

8007 

60  33  16 

9893 

Saturn 

E. 

107  13  15 

3046 

105  43  59 

8041 

104  14  87 

8086 

102  45    9 

3031 

15 

a  AquiliB 

W. 

78  30  45 

3450 

79  52    5 

3440 

61  13  36 

8431 

82  35  18 

3491 

Fomalhaut 

W. 

45  16  58 

3619 

46  35  12 

3581 

47  54    7 

3546 

49  13  40 

3515 

a  Pegasi 
Aldebaran 

W. 

32    7    4 

4176 

83  15  53 

4075 

84  26  19 

3864 

35  38  14 

3905 

E. 

53    0  21 

9966 

51  29  26 

9900 

49  58  23 

8954 

48  27  13 

9949 

Saturn 

E. 

95  16  12 

3004 

as  46   4 

9908 

92  15  49 

9999 

90  45  26 

9985 

Polhix 

E. 

96  53  38 

3039 

95  24  14 

3033 

93  54  42 

3087 

92  25    3 

3091 

16 

Fomalhaut 

W. 

55  59  44 

3370 

57  22  25 

3356 

58  45  32 

8334 

60    9    4 

3313 

a  Pegasi 
Aldebaran 

W, 

41  55  47 

3005 

43  14  16 

3659 

44  83  35 

3517 

45  53  40 

3479 

E. 

40  49  25 

9916 

39  17  26 

9900 

87  45  18 

9901 

86  13    0 

9893 

Saturn 

E. 

83  11  31 

9968 

81  40  18 

9946 

80    8  57 

9938 

78  37  26 

9931 

Pollux 

E. 

84  54  47 

9960 

83  24  20 

9981 

81  53  44 

9975 

8028    0 

9908 

17 

Fomalhaut 

W. 

67  12  SO 

3891 

68  38  14 

8804 

70    4  18 

3188 

71  30  41 

3173 

a  Pegasi* 

W. 

52  44    4 

3319 

54    754 

3909 

55  82  15 

8986 

56  57    6 

3949 

Saturn 

E. 

70  57  23 

9800 

69  24  51 

9880 

67  52    7 

8878 

66  19  12 

9863 

Pollux 

E. 

72  47    7 

9933 

71  15  30 

9995 

69  43  43 

9918 

68  11  47 

9910 

ReguluB 

E. 

108  36  14 

9854 

107    2  56 

9845 

105  29  26 

9886 

103  55  45 

9897 

Sun 

E. 

134  41  13 

3809 

133  15  14 

3198 

181  49    8 

3189 

130  22  41 

3179 

XVI 
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GREENWICH  MEAN  TIME. 

• 

■ 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Kame  and  Direetlon 
of  Object, 

Midnight. 

P.L. 

of 

Diff. 

XVI*. 

P.L. 
of 

Diff. 

XVllli^. 

P.L. 
of 

Diff: 

XXi^ 

P.L. 

of 

Diff. 

0    ^    '     ." 

O           t        II 

0         1        II 

JP         '       il 

9 

Spica 

MaR8 

W. 

107  34  46 

3063 

109    3  16 

3067 

no  31  42 

3068 

112    0    5 

3091 

W. 

87  29  38 

3339 

88  53  12 

3334 

90  16  44 

3337 

91  40  13 

3839 

■ 

AntareB 

w. 

61  56  19 

3141 

63  23  39 

3141 

64  50  59 

3149 

66  18  18 

3141 

Fomalhaut 

E. 

32  15  40 

4509 

31  11  50 

4636 

30    9  56 

4787 

29  10    9 

4961 

aPegasi 

E. 

44  31  38 

3710 

43  15    2 

3749 

41  59    7 

3799 

40  43  57 

3839 

1 

a  Arietis 

E. 

85  56  41 

3900 

84  30  32 

3903 

83    4  26 

3906 

81  38  24 

3909 

10 

Mars 

W. 

98  37    7 

3345 

100    0  27 

3345 

101  23  46 

3346 

102  47    4 

3346 

1 

AntareB 

W. 

73  35     1 

3130 

75    2  23 

3138 

76  29  46 

3138 

77  57  10 

3136 

aAqiiilae 

W. 

34  31  37 

4084 

35  28  45 

4845 

36  27  44 

4799 

37  28  25 

4619 

aAnetis 

E. 

74  29    1 

3S3I 

73    3  17 

3895 

71  37  37 

3997 

70  12    0 

3931 

Aldebnran 

E. 

106  40  51 

3060 

105  12    4 

3070 

103  43  18 

3070 

102  14  32 

3000 

11 

Antares 

W. 

85  14  32 

3130 

86  42    5 

3199 

88    9  40 

3197 

89  37  17 

3194 

a  Aquilie 

W. 

42  52  55 

4909 

44     1  19 

4140 

45  10  42 

4084 

46  20  59 

4033 

a  Arietis 

E. 

63    4  47 

3945 

61  39  31 

3949 

60  14  20 

3953 

58  49  13 

3858 

Aldebaran 

E. 

94  50  29 

."nes 

93  21  37 

3064 

91  52  43 

3009 

90  23  47 

3061 

12 

Antareei 

W. 

96  55  59 

3114 

98  23  51 

3113 

99  51  45 

3110 

101  19  42 

3106 

a  Aquilie 

W. 

52  23  50 

3830 

53  38  21 

3797 

54  53  26 

3768 

56    9    2 

3741 

1 
1 

a  Arietis 

E. 

51  45    6 

3986 

50  20  38 

3994 

48  56  19 

3309 

47  32  10 

3319 

t 

AJdobni-Hu 

E. 

82  58  33 

3049 

81  29  21 

3047 

80    0    6 

3043 

78  30  47 

3041 

\^ 

a  Aquilfle 

W. 

62  33  45 

3094 

63  51  53 

3006 

65  10  22 

3587 

66  29  10 

3570 

a  Arietis 

E. 

40  34  39 

3380 

39  12    0 

3400 

37  49  43 

3493 

36  27  52 

3448 

Aldebaran 

E. 

71    3  14 

3063 

69  33  30 

3010 

68    3  41 

3015 

66  33  47 

3010 

14 

a  Aquilie 

W. 

73    7  34 

3497 

74  28    1 

3485 

75  48  42 

3479 

77    9  37 

3461 

Fomalbaut 

W. 

40  11  59 

3806 

41  26  55 

3753 

42  42  46 

3705 

43  59  28 

Tem 

a  Pe/^asi 

W. 

27  51  26 

4739 

28  51  59 

4564 

29  54  55 

4417 

31     0    1 

4989 

( 

Aldehamn 

E. 

59    2  54 

9086 

.57  .T2  26 

9989 

56     1  51 

9977 

54  31     9 

9979 

Saturn 

E. 

101  15  35 

.?0&6 

!!';»  45  54 

3091 

98  16    7 

3015 

96  46  13 

3000 

15 

a  Aquilffi 

W. 

83  57  11 

3419 

85  19  14 

3403 

86  41  27 

3396 

88    3  48 

3388 

Fomalhaut 

W, 

50  33  48 

3484 

51  54  30 

3454 

53  15  45 

3498 

54  37  30 

3408 

a  Pegasi 

W. 

36  51  29 

3833 

38    5  57 

3768 

39  21  as 

3709 

40  38  11 

3654 

Aldebamu 

E. 

46  55  56 

2949 

45  24  31 

9936 

43  52  58 

9999 

42  21  16 

9999 

Saturn 

E. 

89  14  55 

9080 

87  44  16 

9973 

86  13  30 

9966 

84  42  a5 

99C8 

PoUux 

E. 

90  55  16 

3014 

89  25  21 

3008 

87  55  18 

3001 

86  25    7 

9984 

16 

Fomalhaut 

W. 

61  33    1 

3903 

62  57  21 

3974 

64  22    3 

3956 

65  47    6 

3838 

aPegasi 

W. 

47  14  28 

3449 

48  35  57 

3408 

49  58    4 

3377 

51  20  47 

3347 

Aldebarau 

E. 

34  40  32 

9886 

33    7  55 

9878 

31  35    8 

9869 

30    2  10 

9861 

Saturn 

E. 

77    5  46 

9993 

75  a3  56 

9014 

74     1  55 

9906 

72  29  44 

9898 

1 

Pollux 

E. 

78  52    7 

9961 

77  21    5 

9964 

75  49  54 

j?047 

74  18  35 

9840 

17 

Fomalhaut 

W. 

72  57  22 

3K'>8 

74  24  21 

3143 

75  51  30 

3199 

77  19  14 

3114 

1 
1 

aPegani 

W. 

58  22  25 

3310 

59  48  12 

3197 

61  14  25 

3175 

62  41     4 

3155 

r 

Saturn 

E. 

64  46    6 

9864 

63  12  48 

9844 

61  39  17 

9835 

60    5  34 

8895 

! 
1 

Pollux 

E. 

66  39  41 

9003 

65    7  26 

9806 

63  35    2 

0888 

62    228 

8681 

1 

Reguhis 

E, 

102  21  52 

9618 

100  47  47 

9808 

99  13  29 

9798 

97  38  58 

8788 

I 

1 

Sun 

E. 

128  56    7 

3168 

127  29  21 

3158 

126    2  22 

3148 

124  35  11 

3137 

11 
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GBEENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 
18 

Kome  And  Direction 
of  Olijoct. 

Noin. 

P.L. 

of 
Dtff. 

• 

Tflh. 

P.L. 

of 

DUf. 

VPu 

P.L. 

of 

Diff. 

E8> 

P.L. 

of 

DHt 

Fomalhaut 

W. 

O         1        II 

78  47    7 

8101 

O          f         II 

80  15  16 

3087 

O          1        II 

81  43  42 

3073 

O          1        /' 

83  12  24 

39» 

aPegasi 

W. 

64    8    7 

3135 

65  35  34 

3115 

67    3  25 

3096 

68  31  40 

3078 

aArietiB 

w. 

22    0    8 

3997 

23  12  20 

3819 

24  27  10 

3680 

25  44  18 

35«  ■ 

Saturn 

£. 

58  31  38 

9615 

56  57  29 

9804 

55  23    6 

9794 

53  48  30 

9788 

Pollux 

E. 

60  29  45 

9673 

58  56  52 

9806 

57  23  50 

9869 

55  50  39 

9SS8 

• 

Rej^luB 

£. 

96    4  14 

9777 

94  29  16 

9767 

92  54    5 

9756 

91   18  40 

9745 

Sun 

£. 

123    7  46 

3195 

121  40    7 

3114 

120  12  15 

3103 

118  44    9 

3001 

19 

Fomalhaut 

W. 

90  39  54 

9996 

92  10    9 

9986 

93  40  39 

9975 

95  11  23 

9963 

a  Pegaai 

W. 

75  58  21 

9999 

77  28  44 

9975 

78  59  28 

9960 

80  30  31 

9944 

a  ArietiB 

W. 

32  36    7 

3188 

34    2  30 

3135 

35  29  57 

3087 

36  58  22 

3043 

Saturn 

E. 

45  51  55 

9797 

44  15  51 

9716 

42  39  32 

9704 

41     2  57 

9009 

Pollux 

E. 

48    232 

9891 

46  28  32 

9816 

44  54  25 

9811 

43  20  12 

9808 

Re^uluB 

E. 

83  17  47 

9687 

81  40  49 

9674 

80    3  34 

9661 

78  26    2 

9649  . 

Sun 

E. 

111  19  52 

3097 

109  50  13 

3014 

106  20  18 

3001 

106  50    6 

9067 

1 

20 

a  Pegasi 
a  Anetifl 

W. 

88  10  38 

9670 

89  43  35 

9865 

91  16  51 

9849 

92  50  25 

1 

98n 

W. 

44  32  49 

9806 

46    5  51 

9837 

47  39  31 

9809 

49  13  47 

9789 

Saturn 

E. 

32  56    8 

9634 

31  17  59 

9099 

29  39  34 

9611 

28    0  54 

9601 

Pollux 

E. 

35  28  32 

9919 

33  54  20 

9816 

32  20  16 

9898 

30  46  24 

9849 

Rogulus 

E. 

70  13  58 

9589 

68  34  38 

9568 

66  54  59 

9553 

65  15    0 

9539 

Sun 

£. 

99  14  41 

9915 

97  42  41 

9899 

96  10  21 

9884 

94  37  42 

9860 

21 

a  ArietiB 

W. 

57  13  35 

9661 

58  51    7 

9840 

60  29    8 

9618 

62    7  »> 

9597 

Aldebaran 

W. 

23  18    3 

9465 

25    0    6 

9150 

26  42  30 

9434 

28  25  16 

9419 

ReguluB 

E. 

56  50    5 

SH66 

55    8    4 

9451 

53  25  42 

9436 

51  42  58 

9491 

Sun 

£. 

86  49  28 

9790 

85  14  47 

9774 

83  39  45 

9758 

82    4  22 

9749  ; 

22 

a  ArietiB 

W. 

70  27    8 

9«00 

72    8  22 

9489 

73  50    1 

9464 

75  32    5 

1 
9447 

Aldebaran 

W. 

37    4  28 

9344 

38  49  24 

9398 

40  34  42 

9313 

42  20  22 

9998 

Regiilus 

E. 

43    3  59 

9346 

41  19    6 

S93I 

39  33  52 

9316 

37  48  16 

8301 

Sun 

E. 

74    2    5 

9661 

72  24  33 

9645 

70  46  39 

9999 

69    8  23 

9613 

23 

a  ArietiB 

W. 

84    8  19 

9367 

85  52  41 

9863 

87  37  24 

9330 

89  22  27 

9305 

Aldebaran 

W. 

51  14    6 

9996 

53    1  55 

9919 

54  50    4 

9100 

56  38  33 

9186 

Sun 

E. 

60  51  44 

9536 

59  11  21 

9599 

57  30  38 

SS07 

55  49  35 

9494 

1 

24 

Aldebaran 

W. 

65  45  51 

9194 

67  36  13 

9118 

69  26  52 

9103 

71  17  47 

1 

9009  1 

Pollux 

W. 

24    037 

9669 

25  40  15 

9509 

27  21  26 

9445 

29    3  56 

9306  1 

Sun 

E, 

47  19  38 

9430 

45  36  46 

9418 

43  53  37 

9408 

42  10  13 

9397  ' 

25 

Aldebaran 

W. 

80  36    1 

9060 

82  28  18 

9043 

84  20  45 

9037 

86  13  22 

9039 

PoUux 

W. 

37  50  49 

9930 

39  38  19 

9917 

41  26  21 

9198 

43  14  51 

9189 

Sun 

E. 

33  29  51 

9957 

31  45  14 

9351 

30    0  28 

9346 

28  15  35 

9349 

^ 

Sun 

W. 

22  38  35 

9504 

24  19  43 

9516 

26    0  34 

9530 

27  41     6 

954S 

a  AquiliB 

E. 

8925    2 

9643 

87  47    5 

9656 

86    9  29 

9675 

84  32  16 

9603 

Fomalhaut 

E. 

122  50  22 

9693 

121  11  58 

9691 

119  33  31 

9690 

117  55    3 

9691 

30 

Sun 

W. 

35  58  23 

9696 

37  36  42 

9645 

39  14  36 

9063 

40  52    5 

9682 

a  Aquilse 

E. 

76  32  50 

9604 

74  58  27 

9890 

73  24  37 

9857 

71  51  23 

9865 

Fomalhaut 

E. 

109  44    5 

9654 

108    6  23 

9665 

106  28  56 

9676 

104  51  44 

3660 

xvm. 
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LUMAB  DISTANCES. 

h 

P.L. 

P.L. 

P.I.. 

P.L. 

I 

Nmiu  ud  DirMUou 
DrOI|}M(. 

MIdniicht. 

or 

XVt. 

of 
DUt 

xvnp-- 

or 

DHL 
3099 

XXl"- 

or 
Dm. 

18 

W. 

64  41  23 

3M7 

8l  10'  3g 

aOM 

6^40    8 

SS    9  54 

3010 

a  Peeaai 
aAnetif 

W. 

70    0  17 

30M 

71  29  16 

3043 

72  58  36 

309S 

74  28  16 

3008 

w. 

27    :)  27 

3471 

28  24  23 

33W 

29  46  55 

31  10  53 

3947 

Si TURK 

E. 

53  J3  40 

50  36  36 

49    3  17 

47  27  43 

Pollux 

E. 

54  17  18 

teu 

52  43  46 

51  10  10 

S833 

49  36  25 

9897 

R«gulu« 

E. 

K)  43    0 

vn* 

88    7    5 

97M 

86  30  55 

tnio 

64  54  29 

9098 

Son 

E. 

1 17  15  46 

3078 

115  47  la 

aaw 

114  18  21 

»» 

112  49  14 

3041 

|I9 

Fomalhaut 

W. 

>)6  43  2S 

SK3 

93  13  34 

9Ma 

99  45    0 

9931 

101  16  39 

9B99 

»Pe^6i 

w. 

92    1  54 

8;i  33  36 

9913 

85    5  38 

9888 

86  37  59 

9864 

o  Arietie 

w. 

38  27  41 

3003 

:ty  57  50 

as» 

41  28  46 

9030 

43    027 

Satukh 

E. 

39  96    7 

8SB1 

37  49    1 

9600 

36  11  39 

90S7 

34  34     1 

1»4« 

Pollux 

E. 

41  45  54 

neos 

40  11  33 

36  37  11 

37    2  50 

9808 

Regulutt 

K. 

;«  48  13 

nese 

75  10    7 

73  31  43 

9e09 

71  53    0 

KK 

i 

Suf 

E. 

105  I'J  37 

asm 

103  48  50 

SSDS 

102  17  45 

9H4 

100  46  22 

,30 

aPegasi 

W. 

94  at  16 

MIS 

95  58  24 

S80> 

97  33  49 

9790 

99    7  30 

9778 

] 

aArietis 

W. 

50  48  39 

52  24    5 

54    0    3 

55  36  33 

9083 

Satdek 

E. 

26  23    I 

24  42  54 

33    3  34 

21  24    4 

9980 

Pollux 

E. 

29  12  50 

ssei 

27  39  41 

9867 

26    7    5 

24  35  12 

SMS 

ReauhiD 

E. 

63  34  41 

61  54    3 

asiB 

60  13    4 

am 

58  31  45 

9481 

. 

Sto 

E. 

93    4  44 

WM 

91  31  26 

9338 

89  57  47 

9899 

88  23  48 

9800 

SI 

a  Ariel  Ih 

W. 

63  46  38 

KT7 

65  26    5 

BUT 

67    5  69 

9S38 

68  46  20 

9sie 

Aldebonin 

W. 

30    8  23 

MM 

31  51  52 

9380 

33  35  42 

35  19  54 

93S0 

Regiflux 

E. 

40  59  53 

48  16  27 

9391 

46  32  39 

9178 

44  48  30 

9381 

Su^ 

E. 

SO  28  38 

ma 

78  52  32 

8710 

77  16    5 

9893 

75  39  16 

9877 

22 

oArieiis 

W. 

77  14  33 

MSO 

76  57  25 

9414 

60  40  40 

9398 

82  24  18 

9389 

Aldeb«m»> 

W. 

44    6  24 

45  52  47 

47  39  33 

49  26  38 

E. 

36    a  18 

asffr 

34  15  59 

KTIS 

33  29  19 

99ft9 

30  42  19 

Son 

E. 

fi7  20  46 

sw; 

65  50  47 

Km 

64  11  27 

9509 

63  31  46 

9SSI 

33 

aArietia 

W. 

91     7  50 

asis 

92  53  33 

9300 

94  39  31 

9S89 

96  25  47 

9978 

Aldebanui 

W. 

58  27  22 

60  16  31 

62    559 

63  55  46 

9136 

8df 

E. 

54    8  13 

9480 

52  26  32 

MS7 

50  44  32 

94M 

49    2  14 

S4 

AldebHTHM 

W. 

73    8  58 

am 

75    0  23 

9tt74 

76  52    2 

»» 

78  43  55 

9067 

PoUux 

W. 

30  47  34 

asj 

32  32  11 

8391 

34  17  iO 

36    3  5.5 

9963 

Sni. 

E. 

40  26  34 

S387 

38  42  41 

9379 

36  58  36 

9371 

35  14  19 

S5 

W. 

86    6    7 

me 

89  59    0 

9099 

91  63    0 

Mjg 

93  45    5 

9018 

Pollux 

W. 

45    3  45 

sies 

46  53    1 

91S0 

48  42  36 

SH< 

50  32  28 

9I3S 

Son 

E. 

26  30  36 

24  45  34 

S3    0  29 

21  15  24 

9339 

S» 

Sob 

W. 

29  21  17 

9MW 

31     1     7 

9S7» 

32  40  S5 

9909 

34  19  41 

9810 

aAquils 

E. 

62  55  27 

81  19    4 

OT34 

79  43    9 

9760 

78    7  44 

9780 

Pomolhaiit 

E. 

116  16  37 

aaes 

114  38  16 

9031 

113    0    3 

9038 

111  21  59 

984J 

30 

Sdh 

W. 

42  29    9 

9701 

44    5  47 

97HI 

45  42    0 

9H0 

47  17  47 

97SB 

oAquU* 

E. 

70  18  45 

WIS 

68  46  45 

67  15  25 

9970 

65  44  46 

3013 

L 

Fomalhaut 

£. 

103  14  49 

9ns 

101  38  12 

97IB 

100    1  53 

aai 

98  25  54 

9I4B 
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OCTOBEB,   1886. 


AT  GREENWICH  APPARENT  NOON. 


■ 

1 


J3 


^ 
Q 


Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 


5 

O 

P 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 

24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'8 


Ap|»arent 
Big;ht  ABOongion. 


h     m        8 

12  30  11.38 
12  33  49.00 
12  37  26.94 

12  41  5.18 
12  44  43.75 
12  48  22.68 

12  52  1.99 
12  55  41.69 

12  59  21.82 

13  3  2.39 
13  6  43.42 
13  10  24.94 

13  14  6  96 
13  17  49.52 
13  21  32.62 

13  25  16.30 
13  29  0.57 
13  32  45.46 

13  36  30.99 
13  40  17.16 
13  44  4.00 

13  47  51.53 
13  51  39.75 
13  55  28.68 

13  59  18.34 

14  3  8.72 
14    6  59.84 

14  10  51.72 
14  14  44.36 
14  18  37.76 
14  22  31.93 

14  26  26.88 


Diff.  for 
1  Hour. 


II 
9.0f)2 

9.074 

9.087 

9.101 
9.M5 
9.i:)0 

9.146 
9.163 
9.181 

9.200 
9.2^ 
9.241 

9.263 
9.285 
9.308 

9.332 
9.367 
9.38:^ 

9.410 
9.437 
9.465 

9.494 
9.524 
9.554 

9.584 
9.615 
9.646 

9.677 
9.709 
9.741 
9.773 


Apparent 
DeolhiatioD. 


s. 


/> 


3  15  39.2 

3  38  56.4 

4  2  11.2 

4  25  23.0 

4  48  31.5 

5  11  36.3 

5  34  37.1 

5  57  33.5 

6  20  25.3 

6  43  11.9 

7  5  53.0 

7  28  28.3 

7  50  57.5 

8  13  20.2 
8  35  36.0 

8  57  44.5 

9  19  45.4 
9  41  38.3 

10    3  22.7 
10  24  58.4 

10  46  25.1 

11  7  42  2 
11  28  49.4 

11  49  46.2 

12  10  32.4 
12  31     7.3 

12  51  30.7 

13  11  42.2 
13  31  41.2 

13  51  27.3 

14  11     0.2 


9.806  S.  14  30  19.4 


Dlff.  for 
1  Hour. 


-58.26 
58.16 
58.05 

-57.92 

57.78 
57.63 

-57.46 
57.26 
57.05 

-56.a3 
56.59 
56.34 

-56.08 
55.80 
55.51 

-56.20 
54.87 
54.63 

-54.17 
53.80 
53.41 

-53.00 
52.68 
52.14 

-51.69 
51.21 
50.72 

-50.21 
49.69 
49.14 

48.58 

-48.00 


Semi- 
dUmeter. 


6 
6 
6 


6 
6 


6 
6 


6 
6 
6 

6 
6 
6 


6 
6 
6 
6 


// 


1.49 
1.77 
2.06 


6  2.35 

6  2.63 

6  2.91 

6  3.19 

6  3.47 

6  3.75 

6  4.03 

6  4.31 

6  4.59 


4.86 
5.14 
6     5.41 


5.68 
5.95 
6    6.22 


6.48 
6.74 
7.00 

7.26 
7.52 

7.78 


6  8.04 
6  8.30 
6    8.56 


8.82 
9.07 
9.33 
9.58 


16    9.84 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


64.37 
64.41 
64.46 

64.51 
64.56 
64.62 

64.68 
64.74 
64.81 

64.88 
64.95 
65.02 

65.10 
65.18 
65.26 

65.34 
65.43 
65.52 

i 

65.61 1 
65.70 : 

65.80 , 

I 

65.90 ' 

66.00 

66.10' 


Bqnatlottof 

Time, 

to  be 
Sabtrseted 

from 
Apparent 

Time. 


10  20.87 
10  39.75 

10  58.32 

11  16.58 
11  34.51 

11  52.09 

12  9.28 
12  26.06 
12  42.46 

12  58.39 

13  13.87 
13  28.87 

13  43.36 

13  57.32 

14  10.73 

14  23.57 
14  35.82 
14  47.45 

14  58.45 

15  6.80 
15  18.48 

15  27.49 
15  35.80 
15  43.39 


66.20  15  50.27 
66.30  15  56.43 
66.41     16     1.85 


66.52 
66.63 
66.74 
66.85 


16  6.51 

16  10.41 

16  13.55 

16  15.93 


66.96    16  17.54 


Diir.  for 
I  Hour. 


0.799 
0.780 
0.767 

0.763 
0.739 
0.724 

0.706 
0.691 
0.673 

0.654 
0.634 
0.613 

0.591 
0.669 
0.546 

0.523 
0.497 
0.471 

0.444 
0.417 
0..389 

0.360 
0.331 
0.301 

0.271 
0.240 
0.209 

0.178 
0.146 
0.114 
0.082 

0.049 


Hon.— The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting  0M8  fi!t>m  the  sidereal  time. 

The  sign  —  prefixed  to  the  hourly  oliange  of  declination  indicates  that  south  declinations  are  increasing. 
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• 

AT  GBEEM  WIOH  MEAN  NOON, 

THE 

SUN'S 

, 

1 

1 

'8 

• 

1 

1 

Squattmi  of 

Time, 

to  be 

Added  to 

Mean  Tine. 

DiAfor 
IHoor. 

• 

Sldenal 

Time, 

or 

Right  Ascension 

of 

ICeanSon. 

Apparent 
BIcbtAMMWioii. 

DUr.  for 
IHovr. 

Appezent 
Deellnfttloii. 

DIKfor 
IHonr. 

Frid. 

1 

h     m       ■ 

12  30  12.95 

8 

9.064 

S.    3  15  49'!8 

-58'!27 

10  2L00 

0.702 

h     m       s 

12  40  33.95 

Sat 

2 

12  33  50.62 

9.076 

3  39    6.8 

58.17 

10  39.88 

0.780 

12  44  30.51 

SUN. 

3 

12  37  28.60 

9.089 

4    2  21.8 

58.06 

10  58.46 

0.767 

12  48  27.06 

Mon. 

4 

12  41     6.89 

9.103 

4  25  33.8 

-57.93 

11  16.72 

0.753 

12  52  23.61 

Taes. 

5 

12  44  45.51 

9.117 

4  48  42.6 

57.79 

11  34.65 

0.739 

12  56  20.16 

Wed. 

6 

12  48  24.49 

9.132 

5  11  47.7 

57.64 

11  52.23 

0.724 

13    0  16.72 

Thur. 

7 

12  52    3.85 

9.146 

5  34  48.7 

-67.47 

12    9.42 

0  708 

13    4  18.27 

Frid. 

8 

12  55  43.60 

9.165 

5  57  45.4 

57.27 

12  26.22 

0.691 

13    8    9.82 

Sat 

9 

12  59  23.77 

9.183 

6  20  37.4 

57.06 

12  42.60 

0.673 

13  12    6.37 

SUN. 

10 

13    3    4.39 

9.202 

6  43  24.2 

-56.84 

12  58.53 

0.654 

13  16    2.92 

Mon. 

11 

13    6  45.46 

9.222 

7     6    5.5 

56.60 

13  14.01 

0.634 

13  19  59.47 

Tues. 

12 

13  10  27.02 

9.243 

7  28  41.0 

56.35 

13  29.01 

0.613 

13  23  56.03 

Wed. 

13 

13  14    9.08 

9.265 

7  51   10.4 

-56.09 

13  43.50 

0.591 

13  27  52.58 

Thur. 

14 

13  17  51.68 

9.287 

8  13  33.2 

55.81 

13  57.45 

0.569 

13  31  49.13 

Frid. 

15 

13  21  34.82 

9.310 

8  35  49.1 

55.52 

14  10.66 

0.546 

13  35  45.68 

Sat. 

16 

13  25  18.54 

9.334 

8  57  57.7 

-55.21 

14  23.70 

0.522 

13  39  42.24 

SUN. 

17 

13  29    2.85 

9.359 

9  19  58.7 

54.88 

14  35.94 

0.497 

13  43  38.79 

Mon. 

18 

13  32  47.78 

9.385 

9  41  51.7 

54.53 

14  47.57 

0.471 

13  47  35.35 

Tues. 

19 

13  36  33.34 

9.412 

10    3  36.2 

-54.17 

14  58.56 

0.444 

13  51  31.89 

Wed. 

20 

13  40  19.55 

9.439 

10  25  12.0 

53.80 

15     8.90 

0.417 

13  55  28.45 

Thur. 

21 

13  44    6.42 

9.467 

10  46  38.7 

53.41 

15  18.58 

0.389 

13  59  25.00 

Frid. 

22 

13  47  53.98 

9.496 

11     7  55.9 

-53.00 

15  27.58 

0.360 

14    3  21.56 

Sat 

23 

13  51  42.23 

9.525 

11  29    3.1 

52.58 

15  35.88 

0.331 

14    7  18.11 

SUN. 

24 

13  55  31.19 

9.555 

11  49  59.9     52.14 

16  43.47 

0.301 

14  11  14.66 

Mon. 

25 

13  59  20.87 

9.585 

12  10  46.0 

-51.69 

15  50.34 

0.271 

14  15  11.21 

Tues. 

26 

14    3  11.28 

9.616 

12  31  20.9 

51.21 

15  56.49 

'0.240 

14  19    7.77 

Wed. 

27 

14    7    2.42 

9.647 

12  51  44.2 

50.72 

16     1.90 

0.209 

14  23    4.32 

Thur. 

28 

14  10  54.32 

9.678 

13  11  55.6 

-50.21 

16    6.56 

0.178 

14  27     0.88 

Frid. 

29 

14  14  46.98 

9.7J0 

13  31  54.5 

49.69 

16  10.45 

0.146 

14  30  57.43 

Sat 

30 

14  18  40.40 

9.742 

13  51  40.5 

49.14 

16  13.58 

0.114 

14  34  53.98 

SUN. 

31 

14  22  34.58 

9.774 

14  11  13.3 

48.58 

16  15.95 

0.082 

14  38  50.53 

Moo. 

32 

14  26  29.54 

9.807 

S.  14  30  32.4 

-48.00 

16  17.55 

0.049 

14  42  47.09 

K0R.~Th 
Th 
an 

le  temidiameter  for  z 
16  sign  —  prefixed  to 
»  faboreaoiiig. 

neannoon 
thehonil: 

maybe  Msomed  the  wme  as  tl 
^  change  of  deoUnatioii  indicate 

bat  for  apparent 
« that  south  dec 

noon. 

Diff.  for  1  Hour, 

-I-9-.8565. 
(Table  11 L) 
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EL 


AT  GBEENWIOH  MEAN  NOON. 


I 


1 

2 
8 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


I 


O 

I 


274 
275 
276 

277 

278 
279 

280 
281 
282 

283 
284 
285 

286 

287 
288 

289 
290 
291 

292 
293 
294 

295 
296 
297 

298 
299 
300 

301 
302 
303 
304 

305 


THE  SUN'S 


TBUB  LONQITXTDE. 


188 


II 


13  50.8 

189  12  56.9 

190  12    4.8 

191  11  14.5 

192  10  26.0 

193  9  39.3 

194  8  54.4 

195  8  11.3 

196  7  29.9 

197  6  50.3 

198  6  12.7 

199  5  37.1 

200  5     3.4 

201  4  31.8 

202  4    2.3 

203  3  35.0 

204  3     9.9 

205  2  47.0 

206  2  26.4 

207  2     8.1 

208  1  52.1 

209  1  38.4 

210  1  26.9 

211  1   17.6 

212  1   10.4 

213  1     5.3 


215 
216 
217 
218 


1  1.1 

1  1.8 

1  4.3 

1  8.6 


219     1  14.5 


II 


13  20.8 

12  26.9 

11  34.7 

10  44.3 

9  55.7 

9  8.9 

8  23.9 

7  40.7 

6  59.2 

6  19.5 

5  41.8 

5  6.1 

4  32.4 

4  0.7 

3  31.1 

3  3.7 

2  38.5 

2  15.5 


1 
1 
1 

1 
0 
0 


54.8 
36.4 
20.3 

6.5 
54.9 
45.5 


0  38.2 
0  33.0 


214     1     2.2       0  29.8 


0  28.6 

0  29.2 

0  31.6 

0  35.8 

0  41.6 


Dili:  for 

IHOOT. 


II 

47.71 
47.79 
47.87 

47.95 
48.0-2 
48.10 

48.17 
48.24 
48.31 

48.39 
48.47 
48.65 

48.64 
48.72 
48.81 

48.90 
49.00 
49.09 

49.19 
49.28 
49.37 

49.46 
49.66 
49.65 

49.74 
49.82 
49.90 

49.98 
50.06 
50.14 
50.21 


150.28 


LATITUDB. 


+  0.83 

0.85 
0.83 

+  0.78 
0.70 
0.60 

+  0.48 
0.35 
0.22 

+  0.09 

-  0.04 
0.16 

-  0.25 
0.31 
0.35 

-  0.35 
0.32 
0.26 

-  0.18 

-  0.08 
+  0.03 

+  0.16 
0.29 
0.42 

-f  0.55 
0.65 
0.72 

+  0.77 
0.79 
0.78 
0.74 

+  0.68 


Logarithm 

of  the 

Badius  Yeotor 

of  the 

Earth. 


0.0002294 
0.0001024 
9.9999750 

9.9998473 
9.9997194 
9.9995915 

9.9994637 
9.9993362 
9.9992092 

9.9990829 
9.9989573 
9.9988326 

9.9987088 
9.9985859 
9.9984638 

9.9983425 
9.9982222 
9.9981028 

9.9979841 
9.9978661 
9.9977486 

9.9976314 
9.9975146 
9.9973982 

9.9972820 
9.9971661 
9.9970504 

9.9969350 
9.9968198 
9.9967049 
9.9965904 

9.9964765 


DiA  for 
1  Hour. 


-52.8 
53.0 
53.2 

-53.3 
53.3 
53.3 

-53.2 
53.0 
52.8 

-52.5 
52.2 
51.7 

-51.2 
50.9 
50.7 

-50.3 
49.9 
49.6 

-49.3 
49.1 
48.9 

-48.7 
48.6 
48.5 

-48.4 
48.3 
48.2 

-48.1 
47.9 
47.8 
47.6 

-47.3 


Von^— The  numbers  in  oolnmn  X  correspond  to  the  trae  equinox  of  the  date;  in  column  k\  to 
the  mean  equinox  of  January  O'.O. 


If  ean  Time 

of 

Sideveal  Noon. 


h   m   8 

1  17  34.'74 
1  13  38.83 
1  9  42.92 

1  5  47.01 
1  1  51.10 
0  57  55.20 

0  53  59.30 
0  50  3.39 
0  46  7.49 

0  42  11.59 
0  38  15.68 
0  34  19.77 

0  30  23.87 
0  26  27.96 
0  22  32.05 

0  18  36.14 
0  14  40.24 
0  10  44.34 

0  6  48.43 
0  2  52.52 
9  58  56.61 

9  55  0.70 
9  51  4.79 
9  47  8.88 

9  43  12.97 
9  39  17.07 
9  35  21.16 

9  31  25.25 
9  27  29.35 
9  23  33.45 
9  19  37.54 

9  15  41.63 


Diff.  for  1  Hoar, 

—  9«.8296. 
(Table  IL) 
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i 

•b 

1 

BBMIDIAUSTBK. 

HORIZONTAL 

PABAIXAX. 

TTPPXS  TRAHSIT. 

Asa. 

Nocn. 

Uidnisht. 

Noon. 

TUB.  tar 
IHoar. 

lilldiilsht. 

DlSbr 
IHonr. 

HccUUnof 

DUE  far 

Nvon. 

1 

2 
3 

15  5a8 

16  38.5 
15  24.2 

16  46':  1 
16  31.2 
15  17.7 

58'  IS-t 
57  17.6 
56  25.0 

8.29 
8.07 

67' 46:6 
56  50.6 
66     1.0 

-%'34 
9.19 
1.98 

ll         D 

S     9.6 
4    2.4 

4  64.4 

m 

3.83 
3.19 
a.  14 

d 

3.6 

4.6 
6.6 

4 

5 
6 

15   11.6 
15      1.5 
14  53.6 

15     6.2 
14  57.3 
14  51.0 

55  3S.9 
55     1.5 
54  33.5 

-1.75 
1.36 
0.96 

65  19.0 
54  46.3 
54  23.2 

-1.66 
1.17 
0.76 

6  45.2 

6  34.4 

7  22.0 

9.08 
9.01 
1.94 

6.6 
7.6 
8.6 

7 
8 
9 

14  48.9 
U  46.4 
14  46.3 

14  47.4 
14  46.1 
14  47.0 

54  15.3 
54     6.3 
54     5.8 

-0.66 
-0.19 
+0.13 

54    9.7 
54     5.1 
54     8.3 

-0.38 
-0.08 
+0.28 

8    7.9 

8  62.4 

9  35.9 

1.68 
1.83 

i.sa 

9.6 
10.6 
11.6 

10 
11 
12 

14  48.1 

14  51.6 
14  56.5 

14  49.7 
14  53.9 
14  59.3 

54  12.5 
54  25.4 
54  43.1 

+n.42 
O.&l 
0.83 

54  18.3 
54  83.7 

64  53.6 

+0.&4 
0.74 
0.90 

10  18.8 

11  1.7 
11  46.2 

1.79 
1.B0 
1.63 

12.6 
13.6 

14.6 

13 
14 
15 

15     2.3 
15     9.0 
15   16.4 

15     5.6 
15  12.6 
15  20.3 

55     4.7 
55  29.3 
55  56.2 

44.96 
1.0S 
1.17 

65  16.6 

65  42.4 

66  10.6 

+1.03 
1.18 
LSI 

12  29.8 

13  16.1 

14  4.4 

1.B9 
1.97 
S.06 

16.6 
16.6 
17.6 

16 
17 
18 

15  24.3 
15  32.7 
15  41.7 

15  28.4 
15  37.1 
15  46.3 

56  25.8 

56  56.3 

57  29.2 

+  !.» 
1.33 
1.41 

56  40.6 

57  12.6 
57  46.2 

+1.«9 
1.37 
1.43 

14  65.0 

15  47.8 

16  42.3 

9.10 
3.84 
3.30 

18.6 
19.6 
20.6 

S 

15  51.0 

15  55.7 

58     3.4 

+  1.44 

58  20.7 

+1.44 

17  38.0 

3.33 

21.6 

one 
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GEBBNWIOH  MEAIT  TIME, 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Bight  AfloensioiL 


DifFlfor 
1  Minute. 


Deolination. 


Difllfor 
IMinate. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FRIDAY  1. 


h    m     B 
15  43  20.11 

0 

9.3045 

S.14  28  18.3 

15  45  38.36 

9.9037 

14  35  24.8 

15  47  56.56 

9.3098 

14  42  25.7 

15  50  14.70 

9.3019 

14  49  20.9 

15  52  32.79 

9.3011 

14  56  10.3 

15  54  50.a3 

9.3009 

15    2  54.0 

15  57    8.82 

9.9993 

15    9  31.9 

15  59  26.75 

9.9964 

15  16    4.0 

16     1  44.63 

9.9976 

15  22  30.3 

10    4    2.46 

9.9967 

15  28  50.8 

16    6  20.23 

9.9957 

15  35    5.4 

16    8  37.94 

9.9947 

15  41   14.1 

16  10  55.59 

9.V2997 

15  47  17.0 

16  13  13.18 

9J2997 

15  5:3  14.0 

16  15  30.71 

9.9916 

15  59    5.0 

16  17  48.17 

9.9905 

16    4  .50.0 

16  20    5.57 

9.9895 

16  10  29.1 

16  22  22.91 

9.9884 

16  16    2.2 

16  24  40.18 

9.9879 

16  21  29.3 

16  26  57.38 

9.9861 

16  26  50.4 

16  29  14.51 

9.9849 

16  32    5.5 

16  31  31.57 

9.9838 

16  37  14.6 

J6  a3  48.56 

9.9896 

16  42  17.6 

16  36    5.48 

9.9813 

S. 16  47  14.6 

SATURDAY  2. 


16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 


47 
49 
52 
54 
56 
58 
1 
3 


38  22.32 
40  39.08 
42  55.77 
45  12.38 
28.91 
45.36 
1.73 
18.01 
34.21 
50.32 
6.34 
22.27 
5  38.12 
7  53.87 

10  9.5:3 

12  25.09 
14  40.55 
16  55.91 
19  11.17 
21  26.33 
23  41.39 
25  56.34 
28  11.19 
30  25.93 
32  40.56 


9.9800 
9.9788 
9.9775 
9.9709 
9.9748 
9.9735 
9.9791 
9.9707 
9.9699 
9.9677 
9.9669 
9.9648 
9.9633 
9.9618 
9.9609 
9.9565 
9.9568 
9.9559 
9.9535 
9.9518 
9.9501 
9.9483 
9.9466 
9.9448 
9.9499 


S.16 
16 
17 
17 

17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
18 
18 
18 
18 
18 
18 
8.18 


52 
56 
1 
6 
10 
14 
19 
2.3 
27 
31 
35 
38 


5.6 
50.5 
29.3 
2.0 
28.6 
49.2 
3.7 
12.1 
14.4 
10.5 
0.5 
44.4 
4i  22.2 
45  5:3.0 
49  19.5 
52  :39.0 
55  52.4 
.59.7 
0.8 
55.8 
44.8 
27.7 
4.5 
15  35.2 
17  59.8 


58 
2 
4 
/ 

10 
13 


It 

7.156 
7.009 
6.967 
6.679 
6.776 
6.680 
6.583 
6.487 
6..390 
6.999 
6.194 
6.097 
5.999 
5.900 
5.800 
5.701 
5.609 
5.509 
5.409 
5.309 
5.909 
5.101 
5.000 
4.900 


Hour. 


BightAsoeoBion. 


Difllfor 
llfinnte. 


Deeltnathm 


DULfiMT 


SUNDAY  8. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


b  m 
17  32 
17  34 
17  37 
17  39 
17  41 
17  43 
17  46 
17  48 
17  50 
17  52 
17  55 
17  57 
17  59 


18 
18 
18 
18 
18 
18 
18 
18 


1 

3 

6 

8 

10 

12 

14 

17 


18  19 
18  21 
18  23 


% 

% 

40.56 

9JM99 

8.1 

.55.08 

9.9411 

9.49 

9.3309 

23.79 

9.9374 

37.98 

9.S355 

52.05 

9.9335 

6.00 

9J»15 

19.83 

9.9995 

33.54 

9J9g78 

47.14 

9.9957 

0.62 

9.9936 

13.97 

9.9914 

27.19 

9.9193 

40.29 

9.9179 

53.26 

9.9151 

6.10 

9.9130 

18.82 

9.9108 

31.40 

9.9086 

43.85 

9.9064 

56.17 

9.9049 

8.35 

9.9019 

20.40 

9.1996 

32.31 

9.1973 

44.06 

9.1960 

8.1 

I  17 
8  20 
8  22 
8  24 
8  26 
8  28 
8  30 
8  32 
8  33 
8  35 
8  36 
8  37 
8  39 
8  40 
8  41 
8  42 
8  42 
8  43 
8  44 
8  44 
8  45 
8  45 
8  45 
8  45 


59.8 
18.4 
30.9 
37.4 
37.8 
32J2 
20.6 

2.9 
39.3 

9.7 
34.1 
52.6 

5.1 
11.7 
12.3 

7.0 
55.8 
38.7 
15.8 
47.0 
12.4 
31.9 
45.7 
53.7 


MONDAY  4. 


S.I58 


1.967 

1.657 

1.756 

1.656 

1.557 

1.457 

1.357 

1.958 

1.159 

1.060 

0J61 

0.869 

0.764 

0.667 

0.568 

0.479 

0.374 

0.677 

0.181 

0.085 


4.799 

0 

18  25  55.71 

9.1097 

8.18  45  55.9 

-1-0x11 

4.697 

1 

18  28    7.20 

9.1903 

18  45  52.4 

0.107 

4.596 

2 

18  30  18.55 

9.1880 

18  45  43.1 

0.909 

4.494 

3 

18  32  29.76 

9.1856 

18  45  28.1 

0.S97 

4.393 

4 

18  34  40.82 

9.1839 

18  45    7.4 

0.699 

4.999 

5 

18  36  51.74 

9.1808 

18  44  41.1 

0.486 

4.191 

6 

18  39    2.52 

9.1764 

18  44    9.1 

0.580 

4.089 

7 

18  41   13.15 

9.1759 

18  43  31.5 

0.673 

3.987 

8 

18  43  23.63 

9.1734 

18  42  48.3 

0.767 

3.884 

9 

18  45  a3.96 

9.1710 

18  41  59.4 

0.861 

3.789 

10 

18  47  44.15 

9.1686 

18  41     5.0 

0.954 

3.681 

11 

18  49  54.19 

9.1661 

18  40    5.0 

1.046 

3.579 

12 

18  52    4.08 

9.1636 

18  38  59.5 

1.137 

3.477 

13 

18  54  13.82 

9.1610 

18  37  48.5 

1.999 

3.376 

14 

18  56  23.40 

9.1584 

18  36  32.0 

1.390 

3.974 

15 

18  58  32.&3 

9.1559 

18  35  10.1 

1.411 

3.179 

16 

19    0  42.11 

9.1533 

18  33  42.7 

xjsm 

3.070 

17 

19    2  51.23 

9.1508 

18  32    9.9 

1J»1 

9.968 

18 

19    5    0.20 

9.1483 

18  30  31.8 

1.660 

9.867 

19 

19    7    9.02 

9.1457 

18  28  48.3 

1.770 

9.766 

20 

19    9  17.68 

9.1430 

18  26  59.4 

1.659 

9.664 

21 

19  11  26.18 

9.1404 

18  25    5.2 

1.948 

9.569 

22 

19  13  34.53 

9.1378 

18  2:3    5.7 

9.036 

9.461 

23 

19  15  42.72 

9.1359 

18  21    a9 

9.194 

9.360 

24 

19  17  50.75 

9.1395 

8.18  18  50.9 

9.911 

VL 
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GBEENWIGH  MBAN  TDiB. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Bi^t 


DHL  for 
llCiaute. 


DeoUnMian. 


Diff.for 
IKfniitoJ 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

23 

23 

24 


TUESDAY  6. 


h     m 

19  17 

19  19 
19  22 
19  24 
19  26 
19  28 
19  30 
19  32 
19  34 
19  36 
19  39 
19  41 
19  43 
19  4$ 
19  47 
19  49 
19  51 
19  53 
19  55 
19  57 

19  59 

20  2 
20  4 
20    6 


50.75 

58.62 

6.33 

13.8S) 

21.29 

28.53 

35.61 

42.53 

49.29 

55.89 

2.33 

8.61 

14.72 

20.67 

26.46 

32.10 

37.57 

42.88 

48.04 

5:).04 

57.87 

2.54 

7.05 

11.40 


8 

9.1386 
9.]f29e 
9.1979 
9.1946 
9.1990 
9.1109 
9.U67 
9.1140 
9.1113 
9.10S7 
9.10C0 
9.1099 
9.1006 
9.0078 
9.0069 
9.0086 
9.0600 
9U»73 
9.0647 
9.0619 
9.0799 
9.0765 
9.0736 
9U)7I9 


s. 


s. 


8 
8 
8 
8 
18 
8 
8 
8 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


18  50!9 


11 
9 
6 
4 
1 

58 


16  35.6 
14  15.2 
49.6 
18.9 
43.0 
2.0 
15.9 
24.8 
55  28.7 
5i  27.6 
49  21.5 
46  10.5 
54.6 
33.8 
8.1 
32  37.6 
29  2.3 
25  22.3 
21  37.5 
48.0 
5,3,8 
55.0 
51.5 


42 
39 


17 

13 

9 

5 


WEDNESDAY  6. 


20 
20 
20 


8 
10 
12 


20  14 
20  16 
20  18 
20  20 
20  22 
20  24 
20  26 
20  28 
20  30 
20  32 
20  34 
20  36 
20  :38 
20  41 
20  43 
20  45 
20  47 
20  49 
20  51 
20  53 
20  55 
20  57 


15.60 

90)686 

S.] 

19.64 

9.0680 

23.52 

9UKI33 

27.23 

9J)606 

30.79 

90)660 

34.19 

9.0664 

37.44 

9.0698 

40.53 

90009 

43.46 

9.0476 

46.24 

9.0450 

48.86 

90)494 

51.3:3 

90)306 

53.64 

9.0379 

55.80 

9.0347 

57.81 

9.0399 

59.(>7 

9.0907 

1.38 

9.0979 

2.94 

90KM7 

iJ^A 

9.0991 

5.59 

3.0197 

6.70 

9.0173 

7.67 

9.0149 

8.49 

9.0196 

9.17 

9.0101 

9.70 

9.oon 

8.1 

1 

57 
5:3 
6  48 
6  44 
6  39 
6  35 
6  30 
6  25 
6  21 
16 


11 
6 
1 


5  56 
5  50 
5  45 
5  40 
5  34 
5  29 
23 
18 
12 
6 
0 


43.4 
30.7 
13.5 
51.8 
25.6 
54.9 
19.8 
40.3 

r^u 

8.2 
15.6 
18.8 
17.7 
12.4 

2.9 
49.3 
31.5 

9.5 
4:3.4 
13.3 
39.2 

1.1 
19.1 
33.1 
43.2 


9.911 
9.997 
9.383 
9.460 
.9.555 
9.641 
9.796 
9.810 
9.803 
90)77 
3.060 
3.149 
3.994 
3.306 
3.387 
3.466 
30M8 
30S7 
3.707 
3.786 
3.864 
3.949 
4.010 
40107 


4.173 
4.940 
4.394 
4.300 

4.474 
4.548 

4.699 
4.696 
4.767 
4.840 
4.919 
4.983 
5.063 
5.193 
5.199 
5.969 
5.339 
5.401 
5.468 
5.535 
5.609 
5.668 
5.733 
5.799 
5.664 


Hour. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 
24 


Bight  Aaofliiisioii. 


Dill,  for 
1  Minute. 


Deolfaatkin 


DUtfor 
iHinttte. 


THUESDAY  7. 


h     m 

20  57 
20  59 


21 
21 
21 
21 
21 


1 
3 
5 
7 
9 


21  11 
21  13 
21  15 
21  17 
21  19 
21  21 
21  23 
21  25 
21  27 
21  28 
21  30 
21  32 
21  34 
21  36 
21  38 
21  40 
21  42 


9.70 

10.09 

10.34 

10.44 

10.40 

10.23 

9.92 

9.47 

8.89 

8.17 

7.:32 

6.34 

5i22 

3.98 

2.61 

1.11 

59.49 

57.74 

55.87 

53.88 

51.77 

49.54 

47.19 

44.73 


9.0077  8.15    0  43.2 

9.0063  14  54  49.4 

9.0090  14  48  51.8 

9.0005  14  42  50.4 

1.9089  14  36  4.5.2 

10)060  14  30  36.2 

1J037  14  24  23.5 

1.0014  14  18  7.1 

1.0609  14  11  47.1 

1.0660  14  5  23.4 
1.0847  13  58  56.1 
1.0885  13  52  25.3 
1.0803  13  45  50.9 
10)789  13  39  13.0 
1.9761  13  32  31.6 
1.0740  13  25  46.8 
10)710  13  18  58.6 
1.0608  13  12  7.0 
1.0678  13  5  12.0 
1.0668  12  58  13.7 
1.0636  12  51  12.1 
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9.3966 
9.3979 
9.3976 
9.3980 
9.3984 
9.3988 
9.3999 
9.3997 
9.3301 
9.3306 
9.3310 
9.3314 
9.3319 
9.3394 
9.3398 
9.3339 
9.3337 
9.3349 
9J346 


s. 


5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
9 
9 
9 


11 
23 
34 
45 
57 

8 
19 
30 
41 
52 

3 
14 
25 
36 
47 
58 

8 
19 
30 
40 
51 

1 
II 
22 


It 
55.1 

50.4 

45.3 

39.8 

33.8 

27.2 

20.0 

12.0 

3.2 
53.5 
42.8 
31.0 
18.1 

3..^) 
48.4 
31.5 
13.1 
.53.2 
31. () 

8.2 
43.1 
16.1 
47.1 
16.1 


42.9 
7.5 
29.8 
49.8 
7.3 
22.3 
34.7 
44.4 
51.4 
55.5 
5fJ.7 
55.0 
50.2 
42.2 
31.0 
16.6 
58.0 
37.8 
13.2 
45.0 
13.2 
37.7 
58.4 
15.3 


S.  9  32  28.3 


n 
11.993 

110)18 

11.919 

11.904 

1J.805 

11.886 

11.873 

11.860 

11.846 

11.830 

11.819 

11.794 

11.774 

11.759 

11.730 

11.706 

11.681 

11.654 

11.695 

11.596 

11.566 

11.533 

11.500 

11.465 


11.498 

11.391 

11.359 

11.319 

11.971 

11.998 

11.184 

11.139 

11.099 

11.044 

10.996 

10.946 

10.883 

10.840 

10.787 

10.739 

10.677 

10.619 

10.560 

10.500 

10.439 

10.377 

10.313 

10JM9 

10.183 


Boar. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Right  Asoenakm. 


DUKfor 
IHinitte. 


DeeUnattoB. 


DULfc 


WEDNESDAY  27. 


h    m 

14  23 
14  25 
14  27 
14  30 
14  32 
14  34 
14  37 
14  39 
14  41 
14  44 
14  46 
14  48 
14  51 
14  53 
14  55 

14  58 

15  0 
15  3 
15  5 
15  7 
15  10 
15  12 
15  14 
15  17 


B 

B 

16.43 

fiJ346 

S. 

36.52 

9.3351 

56.64 

9.3355 

16.78 

9.3350 

36.95 

9.3364 

57.15 

9.3368 

17.37 

9.3379 

37.62 

9.3376 

57.89 

9.3380 

18.18 

9.3384 

38.50 

9.3388 

58.84 

9.3399 

19.20 

9.3306 

39.58 

9.3398 

59.98 

9.3409 

20.41 

9.3406 

40.85 

9.3400 

T 

1.31 

9.3419 

21.79 

9.3415 

42.29 

9.3417 

2.80 

9.3419 

23.32 

9.3491 

43.a5 

9.3493 

4.40 

9.3496 

S.1 

o    #    «# 

9  32  28.3 

9  42  37.3 

9  52  42.3 

0  2  43.2 

0  12  39.9 

0  22  32.4 

0  32  20.7 

0  42  4.6 

0  51  44.1 

1  1  19.1 
1  10  49.6 
I  20  15.5 
1  29  36.7 
1  38  53.2 


1 
1 
2 
2 


48  5.0 
57  12.0 
14.1 
11.3 
3.5 


6 
15 
24 


2  32  50.7 
2  41  32.8 
2  50  9.7 

2  58  41.4 

3  7  8.0 


THUESDAY  28. 


15  19 
15  21 
15  24 
15  26 
15  28 
15  31 
15  33 
15  35 
15  38 
15  40 
15  42 
15  45 
15  47 
15  49 
15  52 
15  54 
15  56 
15  59 


16 
16 
16 
16 


1 
3 

6 

8 


16  10 
16  13 
16  15 


24.96 
45.53 

6.10 
26.68 
47.27 

7.86 
28.45 
49.05 

9.64 
30.23 
50.81 
11.39 
31.96 
52.52 
13.07 
33.61 
54.13 
14.64 
35.13 
55.60 
16.04 
36.46 
56.85 
17.21 
37.54 


9.34117 
9.3498 
9.3490 
9.3431 
9.3439 
9.3439 
9.3439 
9.3439 
9.3438 
9.3431 
9.3430 
9.3490 
9.3497 
9.3496 
9.3494 
9.3489 
9.3419 
9.3417 
9.3413 
9.3400 
9.3405 
9.3401 
9.3396 
9.3391 


S.  13  15  29.3 
13  23  45J2 
13  31  55.8 
13  40  1.0 
13  48  0.8 

13  55  55.0 

14  3  43.7 
14  11  26.8 
14  19  4;) 
14  26  36.1 
14  34  2.2 
14  41  22.6 
14  48  37.2 

14  55  46.0 

15  2  48.9 
15  9  46.0 
15  16  37.2 
15  23  22.4 
15  30  1.7 
15  36  35.0 
15  43  2.2 
15  49  23.4 

15  55  38.5 

16  I  47.4 
S.16    7  50i2 


10.183 
10.117 
lOOMO 
9.000 
8.910 
8.840 
8.768 


8JSI 
8.546 
8.470 
8.389 
8.314 
8.9M 
8.157 

8.ora 

8.984 
6.819 


8.744 
8j660 
&519 
8.486 


6.310 
8.991 
8.138 
6.048 
7J90 
7.867 
7.786 
7.678 
7.577 
7.488 
7.387 
7JB8a 
7.185 
7.087 
7.000 
6.809 
6.883 
6.704 
6.606 
6.504 
6.409 
6.309 
6.900 
6.007 
5J85 


xn. 
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obee:nwioh  mean  tdib. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AaottkaHaiL 

Difllfor 
iMiiiiite. 

DeeliiuitloiL 

Difr.for 
llfinate. 

Hoar. 

Bight  Aseensictti. 

DUr.ibT 
IHinnte. 

DeoUnatloit. 

Diff.  fbr 
IMIniite. 

p] 

RIDAT 

r  29. 

8UJNDAT  31. 

0 

b     m      B 
16  15  37.54 

B 

9.3386 

8.16"   7' 50.2 

5.095 

0 

h    m      • 
18    6  31.16 

s 
9.9667 

S.18  53  46.0 

0.910 

I 

16  17  57.84 

9.3380 

16  13  46.8 

5.899 

1 

18    8  47.09 

9.9643 

18  54  37.5 

OMn 

2 

16  20  18.10 

9.3374 

16  19  37.3 

5.700 

2      18  11    2.87 

9.9618 

18  55  22.8 

0.703 

3 

16  22  'S8J3^i 

9.3368 

16  25  21.6 

5.687 

3      18  13  18.51 

9.9594 

18  56    1.8 

0.509 

4 

16  24  58.52 

9.3361 

16  30  59.7 

5.583 

4 

18  15  34.00 

9.9568 

18  56  34.7 

0.486 

5 

16  27  18.66 

9.3353 

16  36  31 .5 

5.478 

5 

18  17  49.33 

9.9549 

18  57    1.4 

0U)93 

6 

16  29  38.76 

9.3J46 

16  41  57.1 

5.374 

(> 

18  20    4.50 

9iI515 

18  57  21.9 

0.991 

7 

16  31  58^1 

9.3338 

]r>  47  16.4 

5.969 

7 

18  22  19.51 

9JM80 

18  57  36.3 

0.180 

8 

16  34  18.81 

9.3330 

16  52  29.4 

5.164 

8 

18  24  34.37 

9.9463 

18  57  44.6 

-00)68 

9 

16  36  38.77 

9.3399 

16  57  36.1 

5.058 

9 

18  26  49.07 

9.9436 

18  57  4a9 

+  0U>I3 

10 

16  38  58.67 

9.3319 

17    2  36.4 

4.953 

10 

18  29    3.61 

.    9.9400 

18  57  43.1 

0.114 

11 

16  41  ]8J)1 

9.3309 

17    7  30.4 

4.848 

11 

18  31  17.98 

9.9389 

18  57  33.2 

0J915 

12 

16  43  38.29 

9J999 

17  12  18.1 

4.749 

12 

18  a*^  ;«.19 

9.9354 

18  57  17.3 

0.3)5 

13 

16  45  58.01 

9.3989 

17  16  59.4 

4.635 

13 

18  35  46.23 

9.9396 

18  56  55.4 

0.414 

14 

16  48  17.67 

9.3979 

17  21  34.3 

4.598 

14 

18  38    0.10 

9.9907 

18  56  27.6 

0.513 

15 

16  50  37.27 

9..')96I 

17  26    2.8 

4.499 

15 

18  40  13.80 

9.9960 

18  55  53.8 

0.619 

16 

16  52  5&80 

9.3948 

17  30  24.9 

4.315 

16 

18  42  27.33 

9.9940 

18  55  14.1 

0.711 

17 

16  55  16.25 

9.3936 

17  34  40.6 

4.900 

17 

18  44  40.(i8 

9.9911 

18  54  28.5 

0.800 

18' 

16  57  35.63 

9.3994 

17  38  50.0 

4.109 

18 

18  46  53.86 

9.9183 

18  53  37.0 

0.006 

19 

16  59  54.94 

9.3911 

17  42  52.9 

3J»6 

19 

18  49    6.86 

9.9159 

18  52  39.7 

1.003 

20 

17     2  14.17 

9.3198 

17  46  49.4 

3.887 

20 

18  51   19.69 

9.9193 

18  51  36.6 

1.100 

21 

17    4  33.32 

9.318& 

17  50  39.4 

3.780 

21       18  53  32.34  |    9.9093 

18  50  27.7 

J.197 

22 

17    6  52.39 

9.3171 

17  54  23.0 

3.673 

22 

18  55  44.81 

9.9063 

18  49  13.0 

1.909 

23 

17    9  11.37 

9.3156 

S.  17  58    OJJ 

3.566 

23      18  57  57.10 

9.9039 

S.  18  47  52.5 

1.380 

SAT 

* 

URDA 

Y  30. 

MONDAY,  NO\ 

/EMBER  1. 

> 

0 
1 

17  11  30.26 
17  13  49.06 

9.3141 
9.3196 

S.  18     I  30.9 
18    4  55.2 

3.459 
3.359 

0  1    19    0    9.20 1    9.9009 

S.  18  46  26.3 

1.483 

2 

17  16    7.77 

9.3111 

18    8  13.1 

3.944 

3 

17  18  26J» 

9.3095 

18  11  24.5 

3.137 

4 

17  20  44.91 

9.3078 

18  14  29.5 

3.099 

5 
6 

17  23    3.3:3 
17  25  21.64 

9.3061 
9.3043 

18  17  280 
18  20  20.1 

9.999 
9.815 

PHASES  OP  T 

HE  MOON 

■ 

7 
8 

17  27  39.85 
17  29  57.95 

'  9.3096 
9..%08 

18  23    5.8 
18  25  45.1 

9.706 
9.601 

9 
10 

17  32  15.95 
17  34  33.83 

9.9990 
9.9971 

18  28  17.9 
18  30  44.3 

9.493 
9.387 

J)  First  Quarter    .    0 

d       h 

>ct.    4    10  ; 

m 

3:^.4 

11 

17  36  51.60 

9.9959 

18  33    4.3 

9.980 

0  FuH  Moon      .    .    . 

.    12    15    i 

23.9 

12 
13 
14 

17  39    9.26 
17  41  26.80 
17  43  44.21 

9.9933 
9.9013 
9.9899 

18  a5  17.9 
18  37  25.1 
18  39  25.9 

9.173 
9.067 
1.961 

<t  Last  Quarter.    .    . 
#  New  Moon     .    .    . 

.    20      2    i 
.    26    19 

10.8 
15.4 

15 
16 

17  46    1.50 
17  48  18.66 

9.9871 
9.9849 

18  41  20.4 
18  43    8.5 

1.855 
1.740 

17 

17  50  35.69 

9.9898 

18  44  50.3 

1.643 

d        h 

18 
19 
20 

17  52  52.60 
17  55    9.37 
17  57  26.01 

9.9806 
9.9784 
9.9769 

18  46  25.7 
18  47  54.8 
18  49  17.6 

1.537 
1.439 
1.397 

(C   Apogee.    ...  0 
<t   Perigee 

Hsu     8    ia4 

.    24    11.8 

21 

17  59  42.51 

9.9738 

18  50  34.1 

1.999 

22 

18    1  58.87 

9.9715 

18  51  44.3 

1.118 

23 

18    4  15.09 

9.9601 

18  52  48.3 

iJbU 

24 

18    6  31.16 

9.9687 

S.  18  53  46.0 

0.910 
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• 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Dire< 
of  Object. 

Btlon 

Noon. 

P.L. 

of 

Diff. 

ni>» 

P.L. 

of 

Diff. 

VJb. 

P.L. 

of 

Diff. 

IX>' 

P.  L. 
of 

i>iir. 

O           t         tt 

0          /        // 

O          t        tt 

O           1        it 

I 

Sun 

W. 

48  5;)    9 

snw 

50  28    5 

9798 

52    2  a5 

9818 

53  36  39 

9638 

a  AquiliB 

E. 

64  14  49 

3048 

€2  45  36 

3086 

61   17    9 

3195 

59  49  30 

3166 

Fomalbaut 

E. 

96  50  15 

3763 

95  14  58 

9779 

93  40    3 

9797 

92    5  31 

9P15 

2 

Siiif 

W. 

61  20  :^>5 

5837 

62  52    7 

9957 

64  2:)  14 

9976 

65  53  57 

9906 

cc  Aqiiilfe 

E. 

52  44  18 

.')406 

51  22    8 

3463 

50     1     2 

3593 

48  41     3 

3587 

Fomalhaiit 

E. 

84   18  50 

9911 

82  46  45 

9931 

81   15    6 

9959 

79  43  53 

9973 

1 

a  Pegasi 

E. 

99     1  41 

9891 

97  29  11 

9907 

95  57     1 

9993 

94  25  11 

9939 

3 

Sun 

W. 

73  21  39 

3087 

74  50    4 

3105 

76  18    7 

3199 

77  45  50 

3139 

Mars 

W. 

25  40  13 

3106 

27    8  13 

3113 

28  3()    7 

3119 

30    3  53 

3198 

a  Aqiiilee 

E. 

42  19  59 

3983 

41     8    3 

4083 

:i9  57  45 

4193 

38  49  12 

4311 

Fomalbaut 

E. 

72  14  30 

3083 

70  46    0 

3106 

69  17  58 

.31.10 

67  .50  25 

3153 

a  Pegasi 

E. 

86  51  21 

30S6 

85  21  40 

3043 

&}  52  20 

3060 

82  23  22 

3078 

4 

Sun 

W. 

84  59  24 

.'»19 

86  25  11 

39n4 

87  50  40 

3948 

89  15  52 

3909 

Mars 

W. 

37  20    4 

3175 

38  46  43 

3186 

40  13    9 

3196 

41  39  23 

39U6 

Antnres 

W. 

29  2:^  43 

3119 

30  51  30 

3110 

32  19  28 

3103 

33  47  34 

3098 

Fomalhaiit 

E. 

m  :i9  59 

3989 

59  15  V6 

3308 

57  51  24 

3337 

56  27  55 

3366 

a  Pegosi 

E. 

75    4    2 

3169 

73  37  16 

3188 

72  10  52 

3906 

70  44  50 

3995 

5 

Sun 

W. 

96  18    2 

3394 

97  41  46 

:i3:)6 

99    5  16 

3346 

100  28  34 

3357 

Mars 

W. 

48  47  32 

3956 

50  12  35 

3965 

51  37  28 

3974 

53    2  10 

3989 

An  tares 

VV. 

41     8  51 

3096 

42  37    5 

3098 

44     5  17 

3101 

45  33  26 

3104 

Fomalbaut 

E. 

49  :^J  17 

3539 

48  19  28 

3570 

47    0  21 

3610 

45  41  58 

.1653 

a  Pegasi 

E. 

63  40  20 

.'»93 

62  16  35 

3344 

60  53  14 

3365 

59  30  17 

3386 

6 

Sun 

W. 

107  22  '^O 

3400 

108  44  36 

3408 

110    6  44 

3415 

111  28  44 

3491 

Mars 

W. 

60    3  22 

3319 

61  27  11 

3395 

62  50  53 

3331 

64  14  2i) 

3336 

Antares 

W. 

52  53  18 

3118 

54  21     6 

3191 

55  48  50 

3194 

57  16  31 

3197 

Fomalbaut 

E. 

39  22  40 

3994 

38    9  45 

3903 

36  57  .59 

4070 

35  47  28 

4154 

a  Pegasi 

E. 

52  41  58 

3507 

51  21  42 

3535 

50     I  56 

3563 

48  42  41 

3693 

a  Arietis 

E. 

94  54    6 

3159 

5)3  27    8 

3166 

92    0  18 

3179 

90  3:}  a5 

3177 

7 

Sun 

VV. 

118  17    6 

3446 

119  38  30 

3450 

120  59  50 

3454 

122  2!    6 

3456 

Mars 

W. 

71   11     5 

3358 

72  34  10 

3360 

73  57  12 

3303 

75  20  11 

3365 

Antares 

W. 

04  34  10 

3137 

66     1  35 

3138 

e7  28  59 

3139 

68  56  21 

3140 

a  Pegasi 

E. 

42  15  28 

3789 

41     0    7 

3899 

39  45  35 

3881 

:)8  31  56 

3939 

o  Arietis 

E. 

83  21  33 

3901 

81  55  25 

3906 

80  29  23 

3909 

79    3  25 

3914 

8 

Sun 

W. 

129    6  46 

3463 

130  27  49 

3466 

131  48  51 

3466 

ia3    9  5.3 

3466 

Mars 

W. 

82  14  37 

.1371 

6:)  37  27 

3371 

85    0  17 

3370 

86  -'3    8 

3368  ; 

Antares 

W. 

76  13    2 

3140 

77  40  23 

3139 

79    7  45 

3138 

eO  35    8 

3138 

a  Aquilfle 

W. 

36  19  36 

4759 

37  19  46 

4646 

38  21  31 

4546 

39  24  43 

4453 

a  Arietir^ 

E. 

71  .54  37 

3930 

70  29    3 

3939 

69    3  32 

3935 

67  38    4 

3938 

Aldebaran 

E. 

103  59  55 

3073 

102  31  13 

3073 

101     2  31 

3073 

99  33  49 

3073 

9 

Mars 

W. 

93  17  42 

3360 

94  40  44 

3358 

96    3  49 

::356 

97  26  56 

3353 

Antares 

W. 

87  52  30 

.3198 

89  20    6 

3195 

90  47  45 

3199 

92  15  28 

3118 

aAquilfe 

W. 

44  59    9 

4105 

46    9    6 

4051 

47  19  55 

4009 

48  31  33 

3955 

a  Arietis 

E. 

60  31  36 

3953 

59    6  29 

3956 

57  41  26 

3959 

56  16  27 

3963 

Aldebaran 

E. 

92    9  58 

3065 

90  41     5 

3069 

89  12    9 

3050 

87  43    9 

3056 

XIV. 
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GBEENWIOH  MKAN  TIME. 

LUNAR  DISTANCES. 

9 

of  the 

Name  nod  IMrection 

Midnight. 

P.L. 
of 

XVk. 

P.L. 
of 

XVIIfii. 

P.L. 
of 

XXIb. 

P.L. 
of 

I» 

VJ    \^UJVOv. 

Diff. 

DIff. 

Diff. 

Biff. 

1  1 1 

Suif 

W. 

O              0           II 

55  10  17 

9859 

o          /       // 

56  43  29 

9878 

5^  16  16 

9686 

O           1        It 

59  48  38 

9917 

a  Aq  HI  las 

E. 

58  22  40 

3909 

56  56  42 

3954 

55  31  37 

3308 

54    7  28 

3393 

;  Fomalhaiit 

E. 

90  31  22 

9833 

88  57  37 

9699 

87  24  16 

9871 

85  51  20 

9691 

2     Sun 

W. 

67  24  16 

3014 

68  54  \\ 

3033 

70  23  43 

3059 

71  52  52 

3069 

a  Aquilw 

E. 

47  22  14 

36M 

46    4  39 

3798 

44  48  22 

3807 

43  33  27 

3809 

Femalhaiit 

E. 

78  13    6 

9994 

76  42  46 

3016 

75  12  53 

3039 

73  43  28 

3060 

a  Pegnsi 

E. 

92  53  42 

9957 

91  22  35 

9973 

89  51  49 

9990 

88  21  24 

3008 

3     Sun 

W. 

79  13  12 

3156 

80  40  14 

3173 

82    6  56 

3188 

83  33  19 

3904 

Mars 

W. 

31  31  29 

3136 

32  58  55 

3145 

34  26  10 

3156 

35  53  13 

3169 

1  aAquilae 

E. 

37  42  30 

4443 

36  37  47 

4587 

35  35  11 

4747 

34  34  51 

4895 

Fomalhaut 

E. 

66  23  20 

3178 

64  56  44 

3903 

63  30  38 

3989 

62    5    3 

3955 

'  aPegasi 

E. 

80  54  46 

3096 

79  26  32 

3114 

77  58  40 

3133 

76  31  10 

3151 

1    4 

Soif 

W. 

90  40  48 

3a7.«» 

92    5  29 

3988 

93  29  54 

3300 

94  54    5 

3313 

Mars 

W. 

43    5  25 

3916 

44  31  15 

3996 

45  56  53 

9937 

47  22  18 

3947 

1        <  Antf  11*1^8 

W. 

35  15  46 

3096 

36  44     1 

3094 

38  12  18 

3004 

39  40  35 

3095 

Fomalhnut 

E. 

55    5    0 

3396 

53  42  39 

3498 

52  20  54 

3461 

50  59  46 

3496 

■ 

a  Pegasi 

E. 

69  19  10 

3944 

67  53  53 

3964 

66  28  59 

3983 

65    4  28 

3303 

5  -  Sun 

W. 

101  51  40 

3366 

103  14  35 

3375 

104  37"  20 

3384 

105  59  55 

3393 

1  Mars 

W. 

54  26  42 

3990 

55  51     5 

3996 

57  15  19 

3305 

58  39  25 

3313 

Antares 

w. 

47    1  31 

3106 

48  29  33 

3109 

49  57  32 

3119 

51  25  27 

3115 

Foninlhaiit 

E. 

44  24  21 

3700 

43    7  34 

3749 

41  51  39 

3803 

40  36  40 

3860 

1 

1 

a  Pegasi 

E. 

58    7  45 

3408 

56  45  38 

3431 

55  23  57 

3455 

54    2  43 

3481 

6 

Sun 

W. 

112  50  37 

3497 

114  12  23 

3439 

115  34    3 

3438 

116  55  37 

3449 

1 
1 

Mars 

W. 

65  37  59 

3341 

67     1  23 

3345 

68  24  42 

3390 

69  47  56 

3394 

Antares 

W. 

58  44    8 

3199 

60  II  42 

3131 

61  39  14 

3133 

63    6  43 

3135 

Fomalhnut 

E. 

34  38  18 

4948 

33  30  37 

4368 

32  24  32 

4468 

31  20  13 

4609 

1 

a  Pesnsi 

E. 

47  23  59 

3696 

46    5  53 

3661 

44  48  24 

3608 

43  31  35 

3738 

a  Arietis 

E. 

89    6  58 

3183 

87  40  28 

3188 

86  14    4 

3193 

84  47  46 

3197 

,    7     Suit 

W. 

123  42  19 

3459 

125    3  29 

3469 

126  24  36 

3463 

127  45  42 

3464 

Mars 

W. 

76  43    7 

3367 

78    6    1 

3368 

79  28  54 

3369 

80  51  46 

3370 

'  Antnrcs 

W. 

70  23  42 

3141 

71  51     2 

3141 

73  18  22 

3141 

74  45  42 

3141 

t 

a  Pegasi 

E. 

37  19  16 

4009 

36    7  39 

4073 

34  57  11 

4IS8 

33  47  59 

4940 

1 

a  Arietis 

E. 

77  37  32 

3917 

76  11  43 

3990 

74  45  57 

3993 

73  20  15 

3996 

8 

Sun 

W. 

134  30  65 

3466 

135  51  57 

3465 

137  13    0 

3464 

138  34    4 

3463 

BIars 

W. 

87  46    0 

3368 

89    8  53 

3367 

90  31  47 

3369 

91  54  43 

3363 

1 

Antares 

W. 

82    2  32 

3136 

83  29  58 

3134 

84  57  26 

3139 

86  24  57 

3130 

! 

a  Aquilee 
a  Arietis 

W. 

40  29  17 

4369 

41  35    6 

4994 

42  42    4 

4994 

43  50    7 

4169 

E. 

m  12  40 

3941 

64  47  19 

3943 

63  22     1 

3947 

61  56  47 

3949 

Aldebfiraii 

1 

E. 

98    5    6 

3079 

96  36  22 

3070 

95    7  06 

3069. 

93  38  48 

3067 

'    9 

Mars 

W. 

98  50    6 

3350 

100  13  20 

3345 

101  36  39 

3349 

103    0    2 

3338 

i  ADtares 

w. 

93  43  14 

3116 

95  11    4 

3113 

96  38  58 

3109 

98    6  57 

3106 

a  AquiliB 

w. 

49  43  57 

3914 

50  57    3 

3874 

52  10  49 

3838 

53  25  12 

3804 

1 

a  Arietis 

E. 

54  51  32 

3967 

53  26  42 

3979 

53    1  58 

8878 

50  37  21 

3984 

Aldebaraii 

E. 

86  14    5 

8099 

84  44  57 

8049 

83  15  45 

8049 

81  46  28 

3049 

19 
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% 

GRFiFiNWlOH  MEAN  TIME. 

LUNAK  DIRTANCES. 

• 
10 

ITMiie  and  DlreotioD 
of  01|)eot. 

Noon. 

P.L. 
of 

Diff. 
3101 

mi"- 

P.L. 

of 

Diff. 

VP". 

P.L. 

of 
Diff. 

IX]>- 

p.r.. 

Antares 

W. 

9^35'    6 

O           /         £1 

101    3    k 

3096 

102  31  20 

8094 

10§  59  3^ 

ao0D 

1 
1 

aAc^uile 
a  Anetis 

W. 

54  40  10 

zhi 

55  55  42 

3749 

57  11  45 

3713 

58  28  18 

3687 

E. 

49  12  51 

3991 

47  48  29 

9996 

46  24  15 

3306 

45    0  11 

3317 

Aldebaran 

E. 

80  17    7 

3037 

78  47  40 

3039 

77  18    7 

8097 

75  48  28 

3083 

11 

a  AquilflB 

W. 

64  57  38 

3574 

66  16  41 

.1555 

67  36    5 

3537 

68  55  48 

8SM 

a  Anetis 

E. 

38    3  24 

3394 

36  41     1 

3417 

a*)  19    4 

3444 

33  57  37 

3475 

Aldebaran 

E. 

68  18  37 

9995 

66  48  18 

8988 

65  17  52 

9983 

63  47  18 

S977 

\i 

a  Aquilie 

W. 

75  38  56 

8444 

77    0  23 

3431 

78  22    4 

8419 

79  43  59 

3407 

Fomalhaut 

W. 

42  34  49 

3sn 

43  52    7 

3694 

45  10  15 

3589 

46  29    9 

3549 

1 

a  Pegasi 

W. 

29  46  39 

4405 

30  51  56 

4871 

31  59  15 

4155 

33    8  24 

4660 

1 

Aldebaran 

E. 

56  12  26 

8943 

54  41    2 

.    9997 

53    9  30 

9990 

51  37  49 

9988 

Pollux 

£. 

100    2  14 

3010 

98  32  21 

3009 

97    2  19 

3001 

95  32    8 

9983 

Saturn 

£. 

100    9    1 

9985 

98  38    5 

9958 

97    7    0 

9951 

95  35  46 

9944 

13 

u  Aquil» 

W. 

86  36  42 

3358 

87  59  47 

3349 

89  23    2 

3340 

90  46  27 

3338 

Fomalhaut 

W. 

53  13  39 

3388 

54  36  16 

3366 

55  59  23 

8331 

57  22  59 

8967 

a  Pegasi 

W. 

39  16  39 

3871 

40  33  57 

3615 

41  52  15 

3565 

43  11  28 

8617 

Aldebaran 

E. 

43  57    6 

9888 

42  24  29 

9879 

40  51  43 

9871 

39  18  47 

9663 

Saturn 

E. 

87  57  18 

9907 

86  25    8 

9806 

84  52  48 

9891 

83  20  18 

3864 

Pollux 

E. 

87  58  50 

9967 

86  27  43 

9949 

84  56  26 

9949 

8325    0 

9985 

14 

Fomalhaut 

W. 

64  27  19 

3908 

65  53  19 

S190 

67  19  40 

8173 

68  46  21 

8156 

1 

a  Pegasi 

W. 

49  59  16 

3333 

51  22  49 

8304 

52  46  56 

8976 

54  11  36 

39« 

* 

Aldebaran 

E. 

31  31  39 

9S95 

29  57  43 

9617 

28  23  37 

9800 

26  49  21 

9801 

Saturn 

E. 

75  35  22 

8845 

74    1  52 

9837 

72  28  12 

9689 

70  54  22 

9889 

1 

Pollux 

E. 

75  45  38 

9900 

74  13  19 

9888 

72  40  51 

9887 

71    8  15 

9880 

Reguliis 

E. 

111  38  38 

9885 

110    4  43 

9616 

108  80  88 

9810 

106  56  23 

9091 

15 

Fomalhaut 

W. 

76    4  12 

3088 

77  32  86 

8078 

79    1  15 

3085 

8030    8 

8064 

a  Pegasi 

W. 

61  22    5 

3130 

62  49  27 

8190 

64  17  12 

8109 

65  45  19 

8066 

Saturn 

E. 

63    239 

9788 

61  27  47 

9773 

59  52  44 

9765 

58  17  30 

9757 

Pollux 

E. 

63  23  12 

9860 

61  49  49 

9644 

60  16  18 

9838 

58  42  40 

9634 

Regulus 

E. 

99    2  28 

9761 

97  27    9 

9788 

95  51  39 

9744 

94  15  58 

9137 

16 

Fomalhaut 

W. 

87  57  52 

3009 

89  28    2 

9904 

90  58  22 

9985 

92  28  53 

99n 

a  Pegasi 
a  Anetis 

W. 

73  10  50 

3009 

74  40  51 

9996 

76  11    9 

9963 

77  41  43 

9970 

W. 

29  57    4 

3969 

31  21  36 

3981 

32  47  20 

8168 

34  14    8 

3119 

Saturn 

E. 

50  18  42 

9710 

48  42  24 

9706 

47    5  55 

9700 

45  29  15 

9689 

Pollux 

E. 

50  53    0 

9813 

49  18  49 

8811 

47  44  35 

9606 

46  10  18 

9606 

Regulus 

E. 

86  14  48 

9894 

84  38    0 

9665 

83    1    0 

96n 

81  23  49 

9888 

17 

Fomalhaut 

W. 

100    3  49 

9043 

101  35  13 

9996 

103    6  44 

9803 

104  38  21 

9989 

a  Arietis 

W. 

41  41    2 

9939 

43  12  32 

9911 

44  44  37 

9685 

46  17  15 

9860 

Saturn 

E. 

37  23  15 

9858 

35  45  31 

9645 

34    737 

9636 

32  29  33 

9099 

Pollux 

E. 

38  18  51 

9815 

36  44  43 

9891 

35  10  43 

9639 

33  36  54 

9649 

Regulus 

E. 

73  14  52 

9033 

71  36  28 

9614 

69  57  52 

9604 

68  19    3 

9865 

Sun 

E. 

128  45  11 

9978 

127  14  31 

9866 

125  43  38 

9956 

124  12  32 

9947 

18 

a  Arietis 

W. 

54    7  47 

9f786 

55  43  12 

9736 

57  19    1 

9791 

58  55  13 

9104 

Aldebaran 

W. 

20    6  14 

9547 

21  46  22 

9587 

23  96  44 

9667 

25    720 

9517 

XVL 
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GREENWICH  ftTKAN  TIME. 

LUNAR  DI8TAKCE8. 

• 

5j 

P.L. 

P.L. 

P.L. 

P.L. 

10 

Xame  and  Direction 
-  of  Object. 

Midnight. 

of 

DiiT. 

xvi». 

of 
Diff. 

xvnih. 

of 
DHL 

XXlb. 

of 
DiflT. 

Antnrea 

W. 

105  27  59 

3086 

O           1        It 

106  56  26 

3089 

10§  24  5§ 

3077 

109  53  36 

3073 

ct  Aquilas 

W. 

59  45  19 

3608 

61     2  47 

3638 

62  20  40 

3616 

63  38  57 

3584 

a  Arietie 

E. 

43  1)6  19 

3»J6 

42  12  40 

3341 

40  49  16 

3357 

39  26  10 

3374 

Aldebaran 

£. 

74  18  43 

3018 

72  48  52 

3019 

71  18  54 

3006 

69  48  49 

3001 

II 

a  Aqiiilfe 

W. 

70  15  50 

3504 

71  36  10 

3488 

72  56  48 

3471 

74  17  44 

3457 

a  Arietis 

E. 

32  30)  45 

3513 

31  16  a5 

3»>5 

29  57  12 

3605 

28  38  43 

3664 

Aldebaran 

E. 

62  1(>  36 

8970 

60  45  46 

9964 

59  14  48 

9957 

57  43  41 

9960 

12 

a  Aqiiilie 

W. 

81     6    8 

3396 

82  28  29 

3386 

as  51     2 

3375 

85  13  47 

3366 

1 

Fomalhaut 

W. 

47  48  47 

3505 

49    9    6 

3471 

50  30    2 

3439 

51  51  34 

3410 

i 

a  PeiraBi 

W. 

34  19  14 

3956 

35  31  37 

3874 

36  45  23 

3799 

38    0  26 

3739 

Aldebaran 

E. 

50    5  59 

9916 

48  34    0 

9908 

47     1  51 

9901 

45  29  33 

9804 

Pollux 

E. 

94     1  47 

S986 

92  31  17 

9978 

91     0  37 

9971 

89  29  48 

9964 

Saturu 

E. 

94    4  23 

9937 

92  32  51 

9999 

91     1    9 

99<S 

89  29  18 

9915 

13 

aAquilae 

W. 

92  10    0 

3397 

93  33  40 

3391 

94  57  27 

3316 

96  21  20 

3311 

Fomalhaut 

W. 

58  47    2 

3985 

60  11  31 

3965 

61  36  24 

3945 

63    1  40 

3995 

cc  Pegasi 

w. 

44  31  33 

3475 

45  52  25 

3436 

47  14     1 

3399 

48  36  19 

3305 

Aldebaran 

E. 

37  45  41 

9a\') 

36  12  25 

9848 

34  39    0 

9641 

33    5  25 

9839 

SATURlf 

E. 

61  47  39 

9876 

80  14  50 

S869 

78  41  51 

9861 

77    8  42 

9859 

Pollux 

E. 

81  53  26 

9998 

80  21  43 

9991 

78  49  51 

9913 

77  17  49 

9906 

14 

Fomalhaut 

W. 

70  13  20 

3143 

71  40  37 

3199 

73    8  12 

3114 

74  36    4 

8101 

a  PceaHi 
Aldebaran 

W. 

55  36  47 

3995 

57    2  27 

3909 

58  28  34 

3180 

59  55    7 

3150 

E. 

25  14  54 

9793 

23  40  17 

9785 

22    5  30 

9777 

20  30  32 

9760 

Saturn 

E. 

69  20  23 

9814 

e7  46  13 

9805 

66  11  52 

9798 

64  37  21 

9789 

Pollux 

£. 

69  35  31 

9873 

68    2  38 

9867 

66  29  37 

9861 

64  56  28 

9855 

Regiilus 

E. 

105  21  57 

9794 

103  47  21 

9785 

102  12  34 

9777 

100  37  36 

9760 

15 

Fomalhaut 

W. 

81  59  14 

3043 

83  28  34 

3031 

84  58    8 

3099 

86  27  54 

3019 

a  Pegasi 

W. 

67  13  46 

3069 

68  42  33 

3053 

70  11  40 

3038 

71  41     6 

3093 

Saturn 

E. 

56.42    6 

9749 

55  •  6  31 

9741 

53  30  45 

9733 

51  54  49 

9795 

Pollux 

E. 

57    8  56 

9899 

55  35    6 

9894 

54    1    9 

9890 

52  27    7 

9816 

Regulus 

E. 

92  40    7 

9799 

91     4    5 

9719 

89  27  51 

9710 

87  51  25 

9709 

16 

Fomalhaut 

W. 

93  59  34 

9969 

95  30  25 

9969 

97    1  25 

9956 

98  32  33 

9950 

a  Pe^Bi 
a  Artetis 

W. 

79  12  33 

9958 

80  43  38 

9946 

82  14  58 

9935 

83  46  32 

9995 

w. 

35  41  54 

3077 

37  10  32 

3037 

38  39  59 

3001 

40  10  10 

9960 

Saturn 

E. 

43  52  25 

9684 

42  15  24 

9676 

40  38  12 

9668 

39    0  49 

9660 

Pollux 

E. 

44  36    0 

9807 

43    1  41 

9807 

41  27  22 

9806 

39  53    5 

9811 

Re^'ulus 

E. 

7Gr  46  26 

9659 

78    8  51 

9650 

76  31    4 

9640 

74  53    4 

9639 

17 

Fomalhaut 

W. 

106  10    3 

9995 

107  41  50 

9991 

109  13  42 

9919 

110  45  37 

9917 

a  Arietis 

W. 

47  50  25 

9838 

49  24    4 

9815 

50  58  12 

9795 

52  32  47 

9775 

Sat -RN    • 

E. 

30  51  18 

9699 

29  12  53 

9616 

27  34  20 

9610 

25  55  39 

9605 

Pollux 

E. 

32    3  21 

9656 

30  30    6 

9874 

28  57  14 

9806 

27  24  52 

9998 

ReguluB 

E. 

66  40     1 

9585 

a5    0  46 

9576 

63  21  18 

9566 

61  41  37 

9557 

• 

Sun 

E. 

122  41  13 

9936 

121    9  40 

9996 

119  37  54 

9915 

118    5  54 

9905 

18 

aArietiB 

W. 

60  31  47 

9688 

62    843 

9679 

63  46    0 

9657 

65  23  37 

9643 

Aldebaran 

W. 

26  48  10 

9507  i 

1    28  29  14 

1 
1 

9497 

30  10  32 

9486 

31  52    5 

9C76 
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« 

GREENWICH  MEAN  TIME, 

1 

LUNAU  DISTANCES. 

®g 
18 

Name  and  Direotion 
of  Ol^eot. 

Noon. 

P.L. 

of 
Dlff. 

IIIK^ 

P.L. 
of 

Diff. 

VP> 

P.L. 
of 

Dur. 

IXb*. 

P.L. 

of 

DHL 

ReguIllB 

E. 

o        /       n 

60    1  43 

S947 

5^  21  35 

9538 

O         /        II 

56  41  14 

9597 

55    d  39 

9S18 

Sun 

E. 

116  33.41 

9694 

115    1   14 

9883 

113  28  33 

9879 

111  55  38 

9608 

19 

a  Arietis 

W. 

67    1  34 

9698 

68  39  51 

9614 

70  18  27 

9601 

71  57  21 

9587 

Aldebaran 

W. 

33  33  52 

9465 

35  15  54 

9455 

36  58  10 

9445 

38  40  41 

9495 

Regiiliis 

E. 

46  34  16 

9467 

44  52  17 

9457 

43  10    3 

9447 

41  27  35 

9436  j 

Sun 

E. 

104    7  34 

9W6 

102  a3  14 

97fl5 

100  58  39 

9784 

99  23  50 

9779 

20 

a  Arietis 

W. 

80  16  22 

9594 

81  57    2 

9519 

83  ir?  58 

9501 

85  19  10 

9489 

y 

Aldeborai] 

W. 

47  16  58 

9389 

49    0  58 

9371 

50  45  14 

9361 

52  29  45 

S350 

Regulus 

E. 

32  51  33 

9365 

31     7  37 

9375 

29  23  26 

9964 

27  39    0 

9365 

Sun 

£. 

91  26    1 

9716 

89  49  43 

9704 

88  13    9 

9693 

86  36  20 

9683 

21 

a  Arietis 

W. 

93  48  56 

9438 

95  31  36 

9499 

97  14  29 

9491 

98  57  34 

9419 

Aldebarau 

W. 

61  16    6 

9999 

63    2    7 

9989 

64  48  23 

9979 

66  34  53 

9970 

1 

Saturn 

W. 

17  18  19 

9380 

19    2  23 

9357 

20  46  59 

9338 

22  32    3 

9391 

Sun 

E. 

78  28  36 

9639 

76  50  20 

9618 

75  11  49 

9607 

73  33    4 

9507 

22 

a  Arietis 

W. 

107  35  46 

9378 

109  19  52 

9373 

111     4    6 

9368 

112  48  26 

9964 

AMebnran 

W. 

75  30  54 

9993 

77  18  47 

9915 

79    6  52 

9906 

80  55  10 

9196 

Pollux 

W. 

32  58  15 

9457 

34  40  29 

9498 

36  23  24 

9403 

38    6  55 

8380 

Saturn 

W. 

31  22  55 

9955 

33  10    1 

9944 

34  57  23 

9933 

36  45    1 

SB94 

Sun 

E. 

65  15  56 

9550 

63  35  52 

9541 

61  55  36 

9533 

60  15    8 

9585 

23 

Aldebaran 

W. 

89  59  32 

9163 

91  48  56 

9157 

93  38  29 

9159 

95  26    9 

8147 

Pollux 

W. 

46  51  54 

9991 

48  38    6 

9979 

50  24  37 

9997 

52  11  25 

9957 

Saturn 

W. 

45  46  33 

9189 

47  35  27 

9178 

49  24  31 

9169 

51  13  45 

9I«S 

Sun 

E. 

51  50  13 

9491 

50    8  47 

9486 

48  27  13 

9480 

46  45  32 

9477 

24 

Aldebaran 

W, 

104  38  18 

9197 

106  28  36 

9194 

108  18  58 

9199 

110    9  23 

8191 

Pollux 

W. 

61     8  56 

9916 

62  57    0 

9911 

64  45  11 

9906 

66:{3  29 

8903 

Saturn 

W. 

60  21  54 

9141 

62  11  50 

9139 

64     1  50 

9196 

65  51  54 

9135 

Sun 

E. 

38  15  59 

9465 

36  m  57 

9466 

34  51  56 

9467 

33    9  57 

9470 

28 

Sun 

W. 

16  40  12 

9787 

18  14  57 

9779 

19  49  52 

9777 

21  24  50 

8780 

aAquilfle 

E. 

69  29  54 

9880 

67  57    9 

9909 

66  25    1 

9999 

64  53  31 

9970 

Fomalhaut 

E. 

102  18  17 

9645 

100  40  23 

9066 

99    2  43 

9066 

97  25  18 

9679 

29 

Sun 

W. 

29  17  38 

9837 

30  51  31 

9841 

32  25    6 

9856 

33  58  23 

9889 

a  Aquilee 

E. 

57  96  50 

3163 

55  59  57 

3909 

54  33  58 

3958 

53    8  57 

S3I0 

Fomalhaut 

£. 

89  22  47 

9753 

87  47  18 

9771 

86  12  12 

9788 

84  37  29 

9806 

a  Pegasi 

E. 

104  12  27 

9756 

102  37    1 

9769 

101     1  52 

9789 

99  27    0 

9706 

30 

Sun 

W. 

41  39  52 

9050 

43  11    8 

9997 

44  42    2 

9964 

46  12  35 

9001 

a  AquilsB 

E. 

46  20  18 

3633 

45    2  19 

3719 

43  45  45 

9800 

42  30  43 

9804 

Fomalhaut 

E. 

76  50    4 

9908 

75  17  55 

9999 

73  46  13 

9968 

72  15    0 

8974 

a  Pegasi 

E. 

91  37  25 

9873 

90    4  32 

9890 

88  32    0 

9907 

86  59  50 

8985 

31 

Sun 

W. 

53  40    0 

9067 

55    8  26 

3103 

56  36  32 

3190 

58    4  17 

3197 

Antares 

W. 

25    3  3Si 

3060 

26  32  30 

3040 

28    1  53 

3096 

29  31  34 

9015 

Fomalhaut 

E. 

64  46  20 

3100 

63  18  10 

3197 

61  50  33 

9154 

60  23  29 

9183 

a  Pegasi 

E. 

79  24  48 

3019 

77  54  59 

9039 

76  25  25 

9060 

74  56  36 

9079 

xvm. 


OCTOBER,    1886. 


181 


GREEN  VVIOH  MEAN  TIME. 

• 

» 

LUNAR  DISTAKGES. 

• 

u 

to 

18 

Name  and  Diroction 
of  Olject. 

Midnight. 

P.L. 

of 

Diff. 

XVh. 

P.L. 
of 

XV  Nib. 

P.L. 

of 

DUI. 

9487 
3898 

XXl^ 

P.L. 

of 
Dlff. 

Reguliis 

Suif 

£. 
E. 

0       /       n 

53  19  51 
110  22  30 

S508 
9851 

O           /         H 

51  :«  49 

108  49    8 

9497 
9839 

49  57  32 
107  15  31 

O                   // 

48  16    1 
105  41  40 

9477 

9817 

19 

a  Arietis 

Aldebarnn 

Regulus 

Sun 

W. 
W. 

E. 
E. 

73  36  34 
40  23  26 
39  44  52 
97  48  46 

9574 
9494 
9496 
9761 

75  16    5 
42    6  27 
.S8     1  54 
96  13  27 

9561 
9413 
9416 
9750 

76  55  53 
43  49  43 
36  18  42 
94  37  53 

9548 
9403 
9405 
9738 

78  a5  59 
45  33  13 
34  S5  15 
93    2    4 

9536 
9393 
9395 
9798 

20 

a  Arietis 

Aldebarnn 

Regulus 

Sun 

W. 
W. 

E. 
E. 

87    0  38 
54  14  31 
25  54  20 
84  59  17 

9479 
9340 
9345 
9679 

88  42  21 
55  59  tW 
24    9  26 
8:^  21  59 

9469 
9330 
9335 
9660 

90  24  18 
57  44  48 
22  24  18 
81  44  2() 

9458 
9390 
9396 
9649 

92    6  30 
59  30  19 
20  38  56 
80    6  38 

9448 
9300 
S3I6 
9639 

21 

* 

a  ArietiR 

Aldebaran 

Saturn 

Sun 

W. 
W. 
VV. 
E. 

100  40  51 
68  21  37 
24  17  32 
71  54    5 

9404 
9960 
9306 
9588 

102  24  20 
70    8  :I5 
26    3  23 
70  14  53 

9397 
9951 
9991 
95n 

104    7  59 
71  55  47 
27  49  :« 
68  35  27 

9390 
9941 
9979 
9568 

105  51  48 
73  43  14 
29  m    6 
66  55  48 

9384 
9939 
9966 

9550 

22 

1 

a  Arietis 
Aldebarnli 
Pollux 
Saturn 

Sun 

W. 

W. 
W. 
W. 
E. 

114  32  52 

82  43  40 
39  50  59 
38  32  53 
58  34  29 

9309 
9190 
9359 
9914 
9517 

116  17  22 
84  ;32  22 
41  ;}5  33 
40  20  59 
56  53  40 

9360 
9183 
9339 
9906 
9510 

118    1  54 
86  21  15 
43  20  35 
42    9  18 
55  12  40 

9359 
9176 
S999 
9107 
9503 

119  46  28 
88  10  18 
45    6    3 
43  57  50 
53  31  31 

9369 
9169 
9306 

9190 
9497 

23 

1 

Aldehamn 

Pollux 

Saturn 

Sun 

W. 
W. 
W. 

97  17  57 
53  58  28 
53    3    8 
45    3  46 

9149 
9947 
9158 
9473 

m    7  52 
55  45  46 
54  52  39 
43  21  55 

9137 
9937 
9153 
947Q 

100  57  55 
57  33  18 
56  42  18 
41  39  59 

9133 
9999 
9149 
9467 

102  48    4 
59  21    2 
58  32    3 

39  58    0 

9130 
9993 
9145 
9466 

24 

1 

1 

AldeUimn 
Pollux 
Saturn 
Sun 

W. 

w. 

w. 

E. 

111  59  50 
68  21  52 
67  42    0 
31  28    1 

9190 
9900 

9134 
9473 

113  50  18 
70  10  19 
69  :}2    8 
29  46  10 

.  9190 
9198 
SI33 
9478 

115  40  46 
71  58  50 
71  22  17 
28    4  26 

9190 
9196 
9133 
9485 

117  31   14 
73  47  23 
73  12  26 
26  22  52 

9191 
9196 
9134 
9494 

28 

Sun 

a  AquilsR 

Fomalhaut 

W. 
E. 
E. 

22  59  44 
63  22  41 

95  48  10 

9786 
3004 
9699 

24  lU  30 
61  52  33 
94  11  20 

9794 
3040 
9707 

26    9    6 
60  23  10 
92  34  49 

9804 
3079 
9799 

27  43  29 
58  54  35 
90  58  38 

9815 
3190 
9737 

2S» 

Sun 

a  AquilcR 

Fomalhnut 

o  Pegasi 

W. 
E. 
E. 
E. 

35  31  21 
51  44  57 
83    3    9 
97  52  26 

9884 
3366 
9895 
9809 

37    4    0 
50  22    2 
81  29  14 
m  18  10 

9901 
3495 
9845 
9895 

38  36  18 
40    0  14 
79  55  45 
94  44  14 

9917 
3489 
9666 
9841 

40    8  15 
47  39  38 
78  22  41 
9:3  10  39 

9933 
35.58 
9886 
9857 

ao 

Sun 

a  Aquilw 

Fomalhaut 

a  Pegasi 

W. 
E. 
E. 
E. 

47  42  46 
41  17  17 
70  44  15 
85  28    3 

3018 
3997 
9998 
9943 

49  12  36 
40    5  34 
69  14    0 
»J  56  39 

3035 
4110 
3093 
9969 

50  42    5 
38  55  42 
67  44  ]G 
82  25  28 

3069 
4934 

3047 
9981 

52  11   13 
37  47  48 
66  15    2 
80  55     1 

3069 
4369 
3073 
3000 

31 

Sun 
Antores 
Fomalhaut 
a  Pegasi 

W. 
W. 

E, 
E. 

59  31  42 
31     1  28 
58  57    0 
73  28    1 

3153 
3008 
3914 
3101 

•60  58  47 
a2  31  31 
57  31     7 
71  59  52 

3169 
3004 
3944 
319-^ 

62  25  33 

34     1  39 

•56    5  50 

70  32    9 

3185 
3009 
3976 
3143 

63  52    0 
35  31  49 
54  41  10 

69    4  51 

990O 
30O9 

3309 
3165 

182 


NOVEMBER,   1886. 


AT  GREENWICH  APPABENT  NOON. 


t 

I 

o 

I 


Mod. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN 

Mod. 

Tues. 

Wed. 


I 


1 

2 
3 

4 
5 
6 

7 
6 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Appwent 
Bight  Aaeenilon. 


h      m      • 

14  26  26.88 
14  30  22.62 
14  34  19.15 

14  38  16.48 
14  42  14.61 
14  46  13.56 

14  50  13.33 
14  54  13.93 

14  58  15.36 

15  2  17.63 
15  6  20.75 
15  10  24.72 

15  14  29.55 
15  18  35.24 
15  22  41.79 

15  26  49.19 
15  30  57.46 
15  35  6.58 

15  39  16.54 
15  43  27.34 
15  47  38.97 

15  51  51.44 

15  56  4.71 

16  0  18.77 

16  4  33.61 
16  8  49.20 
16  13  5.52 

16  17  22.55 
16  21  40.27 
16  25  58.67 

16  30  17.71 


DiiTfor 
IHonr. 


9.806 
9.840 
9.873 

9.906 
9.939 
9.973 

0.007 
0.042 
0.077 

0.112 
0.147 
0.183 

0.219 
0.255 
0.291 

0.326 
0.361 
0.397 

0.432 
0.467 
0.501 

0.535 
0.568 
0.601 

0.634 
0.665 
0.695 

0.724 
0.752 
0.780 


10.806 


Apptrait 
DeoUoAtton. 


II 


S.  14  30  19.4 

14  49  24.5 

15  8  15.0 

15  26  50.6 

15  45  10.9 

16  3  15.4 

16  21  3.7 
16  38  35.5 

16  55  50.3 

17  12  47.9 
17  29  27.8 

17  45  49.6 

18  1  52.8 
18  17  37.0 
18  33  1.9 

18  48  7.3 

19  2  52.6 
19  17  17.6 

19  31  21.9 
19  45  5.1 

19  58  26.7 

20  11  26.5 
20  24  4.0 
20  36  18.9 

20  48  10.9 

20  59  39.7 

21  10  44.9 

21  21  26.1 
21  31  42.9 
21  41  35.2 

S.21  51  2.5 


Diif.  for 
IHoor. 


•-48.00 
47.41 
46.80 

-46.17 
45.52 
44.85 

-44.17 
43.47 
42.76 

-42.03 
41.28 
40.52 

-39.74 
38.94 
38.13 

-37.30 
36.46 
35.60 

-34.73 
33.84 
32.94 

-32.02 
31.09 
30.14 

-29.18 
28.20 
27.21 

-26.20 
25.18 
24.15 

-23.11 


Semi- 
diameter. 


I* 


6  9.84 

6  10.09 

6  10.34 

6  10.59 

6  10.84 

6  11.08 

6  11.32 

6  11.56 

6  11.79 

6  12.01 

6  12.24 

6  12.46 

6  12.67 

6  12.88 

6  13  09 

6  13.30 

6  13.50 

6  13.69 

6  13.88 

6  14.07 

6  14.26 


1444 
14.62 
6  14.80 


6  14.98 
6  15.15 
6  15.32 


15.49 
15.65 
6  15.81 


Sidereal 
Time  of 
Semi- 
diameter 
Paeeiog 
Meridian. 


16  15.97 


66.96 
67.08 
67.20 

67.32 
67.44 
67.55 

67.67 
67.79 
67.91 

68.02 
68.14 
68.26 

68.38 
68.50 
68.62 

68.74 
68.86 
68.97 

69.09 
69.20 
69.31 

69.42 
69.53 
69.63 

69.74 
69.84 
69.94 

70.04 
70.14 
70.23 

70.32 


Bqnatloiiof 

Time, 

to  be 
Bnbtneted 

from 
AppiTCBt 


m       a 

16  17.54 
16  18.35 
16  18.37 

16  17.60 
16  16.03 
16  13.65 

16  10.44 
16  6.40 
16  1.53 

15  55.84 
15  49.30 
15  41.90 

15  33.63 
15  24.52 
15  14.56 

15  3.74 
14  52.06 
14  39.54 

14  26.17 
14  11.96 
13  56.92 

13  41.06 
13  24.39 
13    6.93 

12  48.70 
12  29.70 
12    9.99 

11  49.58 
11  28.47 
1 1     6.69 

10  44.27 


INft 

1 


a 
0.049 

0.016 

0.017 

0.050 
0.083 
0.117 

0.151 
0.186 
0.221 

0.256 
0.291 
0.327 

0.363 
0.399 
0.435 

0.470 
0J505 
0.540 

0.575 
0.610 
0.644 

0.678 
0.711 
0.744 

0.776 
0.807 
0.837 

0.866 
0.894 
0.922 

0.948 


KOTb'The  mean  time  of  eemidlameter  piaaing  may  be  foimd  by  aubtraotliig  0>.19  from  the  aldereal  time. 

The  aign  —  prefixed  to  the  hourly  change  of  declination  indicatea  that  aonth  decUnationa  are  inoreaaing. 


n. 
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AT  QBBENWIOH  MBAF  NOOIT. 


t 


Mod. 

Tues. 

Wed. 


SUN. 

Mod. 

Tue«. 


Frid. 
Sat. 


Mon. 

Tues. 

Wed. 


I 

I 

o 


1 

2 
3 


Thur.  ,  4 
Frid.  '  5 
Sat.     I    6 


7 
8 
9 


]  Wed.  i  10 

I  Thur. ;  1 1 

Frid.  I  12 

I 

Sat.  '  13 
SUN.  I  14 
Mon.     15 

Tues.  16 
Wed.  I  17 
Thur. '  18 


19 
20 


SUN.  I  21 


22 
23 
24 


Thur.  25 
Frid.  :26 
Sat.     '  27 

S17ZV;;28 
Mod.  ,29 
Tues.  ;  30 

Wed.    31 


Apparent 
Bight  Aaeeption. 


E  m   i 

14  26  29.54 
14  30  25.29 
14  34  21.83 

14  38  19.17 
14  42  17.31 
14  46  16.26 

14  50  16.03 
14  54  16.63 

14  58  18.06 

15  2  20.32 
15  6  23.43 
15  10  27.39 

15  14  32.21 
15  18  37.88 
15  22  44.40 

15  26  51.78 
15  31  0.03 
15  35    9.12 

15  39  19.05 
15  43  29.82 
15  47  41.42 

15  51  5384 

15  56    7.07 

16  0  21.08 

16  4  35.87 
16  8  51.42 
16  13    7.69 

16  17  24.66 
16  21  42.33 
16  26    0.67 

16  30  19.65 


THE  SUN'S 


Diff.  for 
1  Hour. 


II 
9.807 

9.840 

9.873 

9.906 
9.939 
9.973 

0.007 
0.042 
0.077 

0.1J2 
0.147 
0.183 

0.219 
0.255 
0J291 

0.326 
0.361 
0..396 

0.431 
0.466 
0.500 

0.534 
0.567 
0.600 

0.632 
0.663 
0.693 

0.722 
0.750 
0.778 


10.804 


Apparant 
DediBatlon. 


s. 


o 

14 


32.4 


30 

14  49  37.3 

15  8  27.7 

15  27  3.1 

15  45  23.2 

16  3  27.5 

16  21  15.6 
16  38  47.1 

16  56  1.7 

17  12  59.0 
17  29  38.6 

17  46  0.1 

18  2  3.0 
18  17  46.8 
18  33  11.5 

18  48  16.6 

19  3  1.6 
19  17  26.3 

19  31  30.3 
19  45  13.1 

19  58  34.4 

20  11  33.8 
20  24  11.0 
20  36  25.6 

20  48  17.2 

20  59  45.6 

21  10  50.4 

21  21  31.2 
21  31  47.6 
21  41  39.5 


S.  21  51  6.6 


Diill  fior 
iHoor. 


-48.00 
47.40 
46.79 

-46.16 
45.51 

44.84 

-44.16 
43.46 
42.75 

-42.02 
41.27 
40.51 

• 

-39.73 
38.93 
38.12 

-37.29 
36.45 
35.59 

-34.72 
33.83 
32.93 

-32.01 
31.08 
30.13 

-29.17 
28.19 
27.20 

-26.19 
25.17 
24.14 

-23.10 


XqutloBof 

Time, 

to  be 

Added  to 

Meui  Time. 


m       e 

6  17.55 

6  18.35 

6  18.36 

6  17.58 

6  16.00 

6  13.61 

6  10.39 

6  6.34 

6  1.47 

5  55.77 

5  49.22 

5  41.81 

5  33.54 

5  24.42 

5  14.45 

5  3.63 

4  51.94 

4  39.40 

4  26.03 

4  11.81 

3  66.77 

3  40.90 

3  24.23 

3  6.77 

2  48.54 

2  29.54 

2  9.83 

1  49.41 

1  28.30 

1  6.52 


10  44.10 


DHL  for 
iHonr. 


8 

0.049 
0.016 
0.017 

0.050 
0.083 
0.117 

0.151 
0.186 
0.221 

0.266 
0.291 
0.327 

0.363 
0.399 
0.435 

0.470 
0.505 
0.540 

0.575 
0.610 
0.644 

0.678 
0.711 
0.744 

0.776 
0.807 
0.837 

0.866 
0.894 
0.922 

0.948 


KoTC^The  temidiameter  for  mean  noon  maj  be  aesamed  the  same  as  that  fbr  apparent 

The  aiffn  —  prefixed  to  the  hourly  ehange  of  deoUnation  indl^^atwi  that  aonth  diwHwatlniia 
ase  inereaainc. 


Sidei«al 
Time, 
or 
Right 

of 
Mean  Son. 


b      m       a 

4  42  47.09 
4  46  43.64 
4  50  40.20 

4  54  36.75 

4  58  33.31 

5  2  29.86 

5  6  26.42 
5  10  22.97 
5  14  19.53 

5  18  16.08 
5  22  12.64 
5  26  9.19 

5  30  5.75 
5  34  2.30 
5  37  58.86 

5  41  55.41 
5  45  51.97 
5  49  48.52 

5  53  45.08 

5  57  41.63 

6  1  38.19 

6  5  34.74 
6  9  31.30 
6  13  27.85 

6  17  24.41 
6  21  20.96 
6  25  17.52 

6  29  14.07 
6  33  10.63 
6  37    7.19 


16  41    8.75 


Biff,  for  1  Hbnr, 

4-9^.8665. 
(IMdain.) 
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m. 


AT  aBEENWIOH  MEAN  NOON. 


I 

I 


1 

2 
3 

4 
6 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

81 


e 


305 
306 
307 

308 
309 
310 

311 
312 
313 

314 
315 
316 

317 
318 
319 

320 
321 
322 

323 
324 
325 

326 
327 
328 

329 
330 
331 

332 
333 
334 

335 


THE  SUN'S 


TBUK  LOKGITUDB. 


219 
220 

221 


II 


1  14.5 
1  21.9 
1  30.9 


222  1  41.5 

223  1  53.6 

224  2    7.2 

225  2  22.3 

226  2  38.9 

227  2  57.0 

228  3  16.7 

229  3  38.0 

230  4    0.9 

231  4  25.5 

232  4  51.9 

233  5  20.0 

234  5  49.9 

235  6  21.7 

236  6  55.3 

237  7  30.6 

238  8    7.7 

239  8  46.5 

240  9  26.9 

241  10    9.0 

242  10  52.6 

243  11  37.7 

244  12  24.2 

245  18  11.9 

246  14    0.8 

247  14  50.7 

248  15  41.6 

249  16  33.5 


X' 


I' 


0  41.6 
0  48.9 

0  57.8 

1  8.3 
1  203 
1  33.7 

1  48.7 

2  5.2 
2  23.2 

2  42.8 

3  3.9 
3  26.7 

3  51.2 

4  17.5 
4  45.4 


5 
5 
6 

6 
7 

8 


15.1 
46.8 
20.3 

55.5 
32.4 
11.0 


8  51.3 

9  33.3 

10  16.8 

11  1.7 

11  48.0 

12  35.6 

13  24.4 

14  14.1 

15  4.8 

15  56.5 


Dlff.  for 
1  Hour. 


50.^ 
50.34 
50.40 

50.46 
50.53 
50.59 

50.65 
50.72 
50.78 

50.84 
50.91 
50.98 

51.05 

51.13 

151.20 

51.28 
51.36 
51.44 

51.51 
51.58 
51.64 

51.70 
51.77 
51.84 

51.90 
51.96 
52.01 

52.06 
52.10 
52.14 


152.18 


LATITUDE. 


+  0.68 

0.59 
0.48 

-h  0.35 

0.21 

-h  0.07 

-  0.07 
0.19 
0.28 

-  0.34 
0.38 
0.39 

-0.37 
0.33 
0.26 

-  0.17 

-  0.05 
+  0.08 

+  0.21 
0.34 
0.46 

+  0.57 
0.65 
0.70 

+  0.72 
0.71 
0.68 

4-  0.62 
0.53 
0.41 

-h  0.28 


Logarithia 

of  the 

Bftdins  Veotor 

of  the 

Barth. 


9.9964765 
9.9963632 
9.9962508 

9.9961394 
9.9960291 
9.9959201 

9.9958126 
9.9957068 
9.9956028 

9.9955006 
9.9954003 
9.9953020 

9.9952057 
9.9951112 
9.9950187 

9.9949281 
9.9948393 
9.9947523 

9.9946669 
9.9945829 
9.9945003 

9.9944189 
9.9943389 
9.9942602 

9.9941827 
9.9941063 
9.9940310 

9.9939569 
9.9938842 
9.9938129 

9.9937430 


Dlitfor 
iHour. 


-47.3 

47.0 
46.6 

-46.2 
45.7 
45.1 

-44.5 
43.8 
43.0 

-42.2 
41.4 
40.6 

-39.8 
39.0 
38.2 

-37.4 
36.6 
35.9 

-  35..3 
34.7 
34.1 

-  .33.6 
33.0 
32.5 

-32.0 
31.6 
31.1 

-30.6 
30.0 
2f).4 

-28.8 


HOTIL— TIm  i^tambcn  la  oolimm  A  oorrespond  to  the  tme  equinox  of  the  date;  In  oolumn  K\  to 
th*  BMUi  equinox  of  January  (H.O. 


Mean  TIbo 

of 

Sidereal  HooB. 


h       m      a 

9  15  41.63 

9  11  45.73 

9  7  49.82 

9  3  53.92 

8  59  58.01 

8  56  2.10 

8  52    6.18 

8  48  10.27 

8  44  14.36 

8  40  18.45 

8  36  22.54 

6  32  26.63 

8  28  30.72 

8  24  34.81 

8  20  38.90 

8  16  42.99 

8  12  47.08 

8  8  51.17 

8  4  55.27 

8  0  59.36 

7  57     3.45 

7  53    7.54 

7  49  11,63 

7  45  15.72 

7  41   19.81 

7  37  23.90 

7  33  27.99 

7  29  32.08 

7  25  36.17 

7  21  40.26 

7  17  44.35 


Diff.  for  1  Hoar, 

—  9«.8296. 
(TtfUe  n.) 
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Id5 


QSEEM  WIOH  MEAN  TIME. 

4 

THE  MOON'S 

1 

1 

'9 
1 

SBMTDTAMSTSB. 

KnilTZONTAT.   PAHAT.T.AT 

UPPBB  TRANSIT. 

• 

A6B. 

SrooB. 

lOdBlclit. 

B^ooii. 

Diff.  for 
1  Hour. 

Hidnlght. 

Diff.  for 
1  Honr. 

Meridisn  of 
Greenwich. 

DliE  for 
1  Hoar. 

Noon. 

1 

15  12!9 

15    7.5 

55  4a5 

-1.72 

55  23.8 

-1.56 

h      m 

4  26.4 

m 
2.09 

d 

5.2 

2 

15    2.7 

14  58.5 

55    6.2 

1.38 

54  50.8 

1.18 

5  15.6 

2.00 

6.2 

3 

14  55.0 

14  52.2 

54  37.9 

0.97 

54  27.6 

0.75 

6    2.7 

1.92 

7.2 

4 

14  50.1 

14  48.7 

54  19.8 

-0.54 

54  14.6 

-0.32 

6  48.0 

1.85 

8.2 

5 

14  48.0 

14  48.0 

54  12.1 

-0.11 

54  12.0 

+0.09 

7  31.9  . 

1.80 

9.2 

6 

14  48.6 

14  49.8 

54  14.3 

+0.28 

54  18.8 

0.47 

8  14.8 

1.78 

10.2 

7 

14  51.7 

14  54.0 

54  25.5 

•fO.64 

54  34.1 

+0.79 

8  57.6 

1.79 

11.2 

8 

14  56.8 

15    0.0 

54  44.4 

0.93 

54  56.3 

1.04 

9  40.8 

1.82 

12.2 

9 

15     3.6 

15    7.5 

55     9.4 

1.13 

55  23.5 

1.21 

10  25.0 

1.88 

13.2 

10 

15  11.5 

15  15.7 

55  3a3 

-1-1.26 

55  53.8 

+1.30 

11   11.0 

1.96 

14.2 

11 

15  20.0 

15  24.3 

56     9.5 

1.31 

56  25.2 

1.31 

11  59.3 

2.06 

15.2 

12 

15  28.5 

15  32.7 

56  40.9 

1.30 

56  56.3 

1.26 

12  50.0 

2.17 

16.2 

13 

15  36.8 

15  40.7 

57  11.2 

-1-1.22 

57  25.6 

+1.17 

13  43.2 

2.26 

17.2 

14 

15  44.4 

15  48.0 

57  39.3 

1.11 

57  52.3 

1.06 

14  38.1 

2.32- 

18.2 

15 

15  51.3 

15  54.5 

58    4.6 

1.00 

58  16.2 

0.93 

15  34.1 

2.34 

19.2 

16 

15  57.4 

16     0.2 

58  27.0 

+0.87 

58  37.1 

+0.81 

16  30.1 

2.32 

20.2 

17 

16     2.7 

16    5.0 

58  46.4 

0.74 

58  54.9 

0.67 

17  25.2 

2.27 

21.2 

18 

16    7.1 

16     8.9 

59    2.5 

0.60 

59    9.3 

0.53 

18  19.2 

2.22 

22.2 

19 

16  10.5 

16  11.8 

59  15.1 

+0.43 

59  19.7 

+0.33 

19  12.1 

2.18 

23.2 

20 

16  12.7 

16  13.2 

59  23.0 

+0.22 

59  24.9 

+0.09 

20    4.2 

2.16 

24.2 

21 

16  13.2 

16  12.8 

59  25.1 

-0.06 

59  23.5 

-0.21 

20  56.0 

2.16 

25.2 

22 

16  11.8 

16  10.3 

59  20.0 

-4).38 

59  14.4 

-0.56 

21  48.1 

2.18 

26.2 

23 

16    8.2 

16     5.5 

59     6.6 

0.74 

58  56.6 

0.93 

22  40.9 

2.22 

27.2 

24 

16    2.2 

15  58.3 

58  44.4 

1.10 

58  30.2 

1.26 

23  34.5 

2.25 

28.2 

25 

15  53.9 

15  49.1 

58  14.2 

-1.40 

57  56.6 

-1.53 

6 

29.2 

26 

15  44.0 

15  38.5 

57  37.6 

1.62 

57  17.7 

1.68 

0  28.5 

2.25 

0.7 

27 

15  33.0 

15  27.4 

56  57.3 

1.71 

56  36.6 

1.71 

1  22.4 

2.23 

1.7 

28 

15  21.8 

15  16.4 

56  16.2 

-1.68 

55  56.3 

-1.61 

2  15.2 

2.17 

2.7 

29 

15  11.3 

15    6.5 

55  37.5 

1.52 

55  19.9 

1.40 

3     6.2 

2.08 

3.7 

30 

15    2.1 

14  58.3 

55    3.9 

1.25 

54  49.9 

1.08 

3  55.1 

1.99 

4.7 

31 

14  55.0 

.  14  52.4 

54  37.9 

-0.90 

54  28.3 

-0.70 

4  41.8 

1.90 

5.7 

• 
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V. 


GBBBNWIOH  MEAN  TIME. 

THE  HOOITS  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  AflOCDiloiL 

Diftfor 
IMInnto. 

DeoUnatfon. 

Difllfbr 
llOnute. 

Hour. 

BightAsoenaloB. 

DUtfor 
IHinnto. 

Deellmillon. 

BfftOir 
IMiDate. 

M 

ONDA 

T  1. 

WEDl^EBDAY  & 

0 

b    m      8 
19     0    9^ 

8,90tt 

S.18%6  2^3 

1.483 

0 

h   m     t 
20  42    4.11 

9 
9UM63 

8. 15  55  32.4 

n 
5.430 

1 

19    2  21.12 

8,1071 

18  44  SiM 

1.577 

1 

20  44    6.80 

9.0439 

15  50    AJS 

5.40O 

2 

19    4  32.85 

9.1940 

18  43  17.0 

1.671 

2 

20  46    9.30 

90)401 

15  44  32J> 

5.567 

3 

19    6  44.40 

9.1909 

18  41  33.9 

1.765 

3 

20  48  11.61 

9U)370 

15  38  56.4 

5.635 

4 

19    8  55.76 

9.1878 

18  39  45i2 

1.858 

4 

20  50  13.74 

9.0341 

15  33  16U) 

5.709 

5 

19  11    6.94 

9.1847 

18  37  50.9 

1J61 

5 

20  52  15.70 

9.0319 

15  27  32.2 

5.768 

6 

19  13  17.93 

9.1818 

18  35  51.1 

9,043 

6 

20  54  17.48 

94)989 

15  21  44.1 

5.834 

7 

19  15  28.73 

9.1784 

18  33  45.8 

9.134 

7 

20  56  19.08 

9.08S9 

15  15  52.1 

5.900 

8 

19  17  39.34 

9.1759 

18  31  35.0 

9.996 

8 

20  58  20.51 

94)993 

15    9  56.1 

54)66 

9 

19  19  49.75 

9.1TM> 

18  29  18.7 

9.317 

9 

21    0  21.76 

94)194 

15    3  56.2 

6.030 

10 

19  21  59.98 

9.1688 

18  26  57.0 

9.407 

10 

21    2  22.84 

9.0165 

14  57  52.5 

64)93 

11 

19  24  10.01 

9.I6B6 

18  24  29.9 

9,406 

11 

21    4  2:3.74 

94)136 

14  51  45.1 

6.155 

12 

19  26  19.85 

9.1893 

18  21  57.5 

9J»4 

12 

21    6  24.47 

9.0108 

14  45  33.9 

6.918 

13 

19  28  29.49 

9.1&91 

18  19  19.8 

9.673 

13 

21     8  25.03 

94)080 

14  39  18.9 

6.981 

14 

19  30  38.94 

9.1550 

18  16  36.7 

9.708 

14 

21  10  25.43 

94)059 

14  33    0.2 

6.313  . 

15 

19  32  48.20 

9.1597 

18  13  48.3 

9.850 

15 

21  12  25.66 

9.0094 

14  26  37.8 

6.403 

16 

19  34  57.26 

9.1494 

18  10  54.7 

9J30 

16 

21  14  25.72 

14)007 

14  20  11.8 

6.463 

17 

19  37    ai3 

9.1409 

18    7  56.0 

3U«9 

17 

21  16  25.62 

1.9070 

14  13  42.2 

6.594 

18 

19  39  14.80 

9.1499 

18    4  52.1 

3.108 

18 

21  18  25.36 

14)043 

14    7    8.9 

6.584 

19 

19  41  23.28 

9.1307 

18    1  43.0 

3.194 

19 

21  20  24.94 

14)017 

14    0  32.1 

6.643 

20 

19  43  31.56 

9.1363 

17  58  28.8 

3.978 

20 

21  22  24.36 

1.9800 

13  53  51.8 

6.701   , 

21 

19  45  39.64 

9.1330 

17  55    9.6 

3J63 

21 

21  24  23.62 

1J864 

13  47    8.0 

6.758  1 

22 

19  47  47.52 

9.1997 

17  51  45.3 

3.447 

22 

21  26  22.73 

1.9838 

13  40  20.8 

6.815 

23 

19  49  55.21 
Tl 

9.1965 

FESDA 

S.  17  48  16.0 
.T2. 

9J89 

23 

21  28  21.68 
TH 

1.9819 

UKSD. 

S.  13  33  30.2 
A.Y  4. 

6.879 

,   0 

19  52    2.70 

9.1939 

S.17  44  41.8 

8.619 

0 

21  30  20.48 

1.9787 

S.13  26  36.2 

6.998 

1 

19  54    9.99 

9,1190 

17  41    2.6 

3.604 

1 

21  32  19.13 

1.0769 

13  19  38.9 

6J63 

2 

19  56  17.09 

9.1187 

17  37  18.5 

3.776 

2 

21  34  17.63 

1.9737 

13  12  38.2 

74D9 

3 

19  58  23.99 

9.1134 

17  33  29.5 

3.858 

3 

21  36  15.98 

1.9713 

13    5  34.2 

74S8 

4 

20    0  30.70 

9.1101 

17  29  35.6 

3J38 

4 

21  38  14.19 

14)600 

12  58  27.0 

7.148 

5 

20    2  37.21 

9.1068 

17  25  36i) 

4.017 

5 

21  40  12.26 

1.0666 

12  51  16JS 

7.9n 

6 

20    4  43.52 

9.1036 

17  21  33.5 

4.097 

6 

21  42  10.18 

14)649 

12  44    2.8 

7.964 

7 

20    6  49.64 

9,1003 

17  17  25.3 

4.176 

7 

21  44    7.96 

14)619 

12  36  4aO 

7J07 

8 

20    8  55.56 

9.0071 

17  13  12.4 

4.954 

8 

21  46    5.61 

14)596 

12  29  26.0 

7.359 

9 

20  11     1.2!) 

9JMI38 

17    8  .54.8 

4.339 

9 

21  48    3.12 

14)573 

12  22    2i) 

7.410 

10 

20  13    6.82 

9.0006 

17    4  32.6 

4.400 

10 

21  50    0.49 

1.9569 

12  14  36.8 

7.461 

11 

20  15  12.16 

9UW73 

17    0    5.8 

4.466 

11 

21  51  57.74 

1.9531 

12    7    7.6 

7.519 

12 

20  17  17.30 

90)841 

16  .55  34.3 

4.569 

12 

21  53  54.86 

1.9509 

11  59  35.4 

7.561 

13 

20  19  22.25 

9.0809 

16  50  58.3 

4.637 

13 

21  .55  51.85 

1.9488 

11  52    0,3 

7.610 

14 

20  21  27.01 

9.0777 

16  46  17.8 

4.719 

14 

21  57  48.72 

1.9467 

11  44  22.2 

7.660 

15 

20  23  31.57 

9U>744 

16  41  32.9 

4.786 

15 

21  59  45.46 

1.9447 

11  36  41.2 

7.707 

16 

20  25  35.94 
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GREENWICH  MEAN  TIME. 

THK  MOON^S  RIGHT  ASCENSION  AND  DECLINATION. 
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THE  MOOF8  EIGHT  ASCENSION  AKD  DECLINATION. 
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3389 

52  :W  .37 

3358 

53  57  42 

3g» 

a  Pegasi 

W. 

36  12    2 

3895 

37  26  38 

3750 

38  42  32 

3683 

39  59  37 

3691 

m 

Aldebaran 

E. 

47  45  41 

9889 

46  12  59 

9879 

44  40    4 

• 

9869 

43    6  56 

9859 
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GBEBNWIGH  MEAl^  TIME. 

LUNAB  DISTANCES. 

9 

.a  . 
o  a 

ll»mejind  Direotion 
Af  Obiefit 

Midnight. 

P.L. 
of 

X\^ 

P.L. 
of 

xvnfh- 

P.L. 

of 

XXlh. 

P.L. 

of 

1 

V*    \^l]r|Wlr* 

Diff. 

Dwr. 

Dlif. 

• 

Diff. 

Sum 

W. 

70  59  47 

9973 

O           1       II 

72  24  30 

3887 

7J?  48  5^ 

9300 

75  13    8 

9313 

Aiitares 

W. 

43    2    5 

30S1 

44  31  52 

9096 

46     1  32 

9039 

47  31     5 

3038 

'  Mau 

w. 

30  56  33 

3950 

32  21  43 

3957 

33  46  45 

3964 

35  11  39 

3970 

Foinalhnut 

R. 

47  48    0 

3500 

46  27  36 

3545 

45    8     1 

3591 

43  49  17 

3649 

a  Pegasi 

E. 

61  55    3 

3980 

60  30  28 

3306 

59    6  22 

3330 

57  42  45 

9957 

'    2 

Suiv 

W. 

82  10  33 

3370 

83  ;»  24 

3380 

84  56    3 

:4389 

86  18  32 

9900 

Antares 

W. 

54  56  55 

3069 

56  25  42 

3070 

57  54  21 

3089 

.59  22  .53 

9087 

Mars 

W. 

42  13  59 

3308 

43  38     J 

3316 

45     1  54 

3393 

46  25  39 

xm 

Fomalhaiit 

E. 

37  30  35 

3963 

ti6  18  19 

4047 

35    7  26 

4139 

33  58    2 

4941 

t 

a  Peffasi 
a  Arietis 

E. 

50  52  30 

3509 

49  32    8 

3535 

48  12  23 

3571 

46  53  17 

9608 

1 

B. 

92  52  23 

3118 

91  24  35 

9197 

89  56  58 

3135 

88  29  31 

3143 

3 

Suif 

W. 

93    8  32 

3436 

94  30    8 

3449 

95  51  37 

3448 

97  12  .59 

3454 

I 

Antares 

W. 

66  43  56 

3111 

68  11  52 

3115 

69  39  43 

3119 

71     7  30 

3193 

Mars 

W. 

53  22  38 

3358 

51  45  43 

3369 

56    8  43 

3366 

57  31  38 

3370 

1 

1 
1 

aPegasi 

E. 

40  28  43 

3839 

39  14  21 

3807 

38    0  58 

3960 

36  48  39 

4030 

1 

( 

1 

a  Arietis 

E. 

81  14  44 

3189 

79  48  13 

3188 

78  21  50 

3195 

76  55  35 

3901 

4 

Sun 

W. 

J03  58  37 

3470 

105  19  35 

3s'79 

106  40  30 

3474 

108    1  23 

3475 

1 
1 

Antares 

W. 

78  25  32 

3J33 

79  53    2 

3133 

81  20  31 

3133 

82  48    0 

3134 

f 

Mars 

w. 

64  25  19 

3381 

65  47  57 

33R3 

67  10  33 

3384 

68  33    8 

3984 

a  Aquil» 

w. 

38    1  14 

4004 

:y.)    3  35 

4510 

40    7  18 

4494 

41  12  18 

4946 

a  Arietis 

E. 

69  46    5 

%£» 

68  20  30 

3333 

66  55    0 

3938 

65  29  36 

3949 

Aldebaran 

E. 

101  43  29 

9069 

100  14  41 

3070. 

98  45  .55 

3079 

97  17  11 

3073 

5 

Suif 

W. 

114  45  44 

3479 

116    6  39 

3471 

117  27  36 

• 
3469 

118  48  a5 

3467 

Antares 

W. 

90    5  27 

3130 

91  33    0 

3198 

93    0  36 

3195 

94  28  15 

3193 

Mars 

W. 

75  26  13 

3378 

76  48  55 

3375 

78  11  40 

ssn 

79  34  28 

3360 

1 

a  Aqiiilw 

W. 

46  53  20 

4045 

48    4  15 

3999 

49  15  56 

3955 

.50  28  20 

3916 

a  Arietis 

E. 

58  23  55 

3065 

5(5  59    3 

3970 

.55  34  16 

3974 

54    9  34 

3979 

1 

Aldebaran 

E. 

8f)  53  27 

.H06« 

8d  24  38 

30(36 

86  55  47 

3064 

85  26  53 

3061 

6 

Son 

W. 

125  34  23 

3447 

126  55  46 

3449 

128  17  15 

3438 

129  38  49 

3431 

Antares 

w. 

101  47  27 

9105 

103  15  31 

3100 

104  43  41 

3006 

106  11  .56 

3091 

Mara 

w. 

86  29  36 

3345 

87  52  55 

3340 

89  16  20 

3335 

90  39  51 

3399 

a  Aqiiilie 

w. 

56  39  45 

3747 

57  55  42 

3790 

59  12    8 

3603 

60  29    3 

3668 

a  Arietis 

E. 

47    7  45 

3313 

45  43  48 

3391 

44  iO    1 

3331 

42  56  25 

3349 

1 

Aldebamn 

E. 

78     1   18 

3040 

7(5  31  55 

3034 

75    2  25 

3030 

73  32  49 

3003 

7 

oAquiliB 

W. 

66  59  57 

3557 

68  19  18 

3538 

69  39    0 

3519 

70  59    3 

3501 

a  Arietis 

E. 

36    2  27 

3439 

34  40  47 

3459 

:«  19  37 

3490 

31  59    2 

3598 

Aldebaran 

E. 

66    2  47 

9989 

64  32  20 

9981 

63     1  44 

9973 

61  30  58 

9965 

8 

a  Aquilie 

W. 

77  44    5 

3490 

79    5  59 

3406 

80  28    9 

3399 

81  50  35 

3379 

Fomalhaiit 

w. 

44  29  51 

3578 

45  48  49 

9535 

47    8  35 

3405 

48  29    5 

3457 

■  Alilebaran 

E. 

53  54  25 

9990 

52  22  32 

9911 

50  50  27 

9901 

49  18  10 

9899 

9 

a  Aquilie 

W. 

88  46  22 

3319 

90  10  11 

3309 

91  34  12 

3300 

92  58  24 

3990 

Fomalhaut 

W. 

55  21  20 

3300 

56  45  31 

3974 

58  10  13 

3948 

59  35  25 

.'»95 

aPegasi 
Aldebaran 

W. 

41  17  49 

356ft 

42  37    2 

3513 

43  57  12 

3464 

45  18  16 

3490 

1 
1. 

E. 

41  33  36 

• 

9849 

40    0    3 

9831 

38  26  16 

9891 

36  52  15 

9810 
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- 

aREEMWIOH  MEAN  TIME. 

! 

LUNAR  DISTANCES. 

« 

Name  and  Direotioo 
of  Object. 

Noon. 

P.L. 

of 

Diff. 

lUh. 

P.L 

of 

Diff. 

VJh. 

P.L. 

of 

Diff. 

IXh. 

P.L. 

of 

Diff. 

O            1         II 

O          /        // 

0           t        II 

O           1          '. 

9 

Pollux 

E. 

91  44  21 

S960 

90  13    5 

9939 

88  41  36 

9930 

87    9  55 

9ftS0 

1 

Saturn 

E. 

92    9  19 

9885 

90  36  41 

9874 

89    3  49 

9864 

87  30  44 

98M 

10 

Fomalhaut 

W. 

61     1     5 

3909 

62  27  12 

3180 

63  5:}  45 

3158 

(i5  2044 

3138 

a  Pe^asi 

W. 

46  40  10 

3379 

48    2  51 

3341 

49  26  15 

3305 

50  50  21 

3971 

■ 

Aldebaran 

E. 

35  18    0 

9800 

33  43  32 

9790 

32    8  51 

9779 

30  a3  56 

9769 

] 

Pollux 

E. 

79  28  17 

9870 

77  55  20 

9860 

7(i  22  10 

9851 

74  48  48 

9649 

1 

1 
1 

Satxjkh 

E. 

79  42    0 

9809 

78    7  35 

9799 

76  32  56 

9781 

74  58    3 

9771 

i 
JJ 

Fomalhaut 

W. 

72  41  22 

3060 

74  10  33 

3034 

75  40    3 

3090 

77    !)  51 

3005 

1 
1 

a  Pegasi 

W, 

57  59  58 

3130 

59  -27  31 

3107 

()0  55  32 

3084 

62  24     1 

3063 

1 

Saturn 

E. 

67    0  15 

9719 

65  24    0 

9709 

6:3  47  ;« 

9689 

62  10  51 

96t« 

1 

Pollux 

E. 

66  58  59 

9797 

65  24  27 

9780 

63  49  45 

9781 

<)2  14  52 

9773 

1 
I 

Regulu8 

E. 

102  42  58 

9717 

101    6  41 

9707 

99  30  10 

9697 

97  5:3  26 

9687 

i  '2 

Fomalhaut 

W. 

84  43    6 

9M3 

86  14  30 

9939 

87  46    8 

9099 

89  17  59 

9919 

( 

a  Pegasi 

W. 

69  52  33 

9971 

71  23  22 

9956 

72  54  30 

9041 

74  25  57 

9996 

1 

a  Arietifi 

W. 

26  53  38 

3374 

28  16  24 

3990 

2J)  40  47 

3918 

;31     (»  35 

3154 

1 

Saturn 

E. 

54    4    7 

9641 

52  26    8 

96:« 

50  47  56 

9693 

49    9  32 

9615 

1 

Pollux 

E. 

54  18    8 

9741 

52  42  23 

!ira7 

51     6  32 

9739 

49  30  35 

9799 

Hegulus 

E. 

89  46  23 

9638 

88    8  19 

9696 

86  30    2 

9618 

84  51  ;32 

9610 

n 

Fomalhaut 

W. 

97    0    0 

9874 

98  32  52 

9868 

100    5  52 

9863 

101  38  58 

9859 

a  Pegasi 

VV. 

82    7  30 

9665 

83  40  34 

9855 

85  13  51 

9845 

m  47  20 

9636 

a  A  net  is 

W. 

38  32  10 

999/ 

40    3  54 

9885 

41  36  19 

9866 

43  9  22 

9«tt 

Saturn 

E. 

40  54  41 

9574 

39  15  10 

9566 

137  35  28 

9559 

:35  55  37 

9559 

. 

Pollux 

t. 

41  30    2 

9795 

39  53  55 

9798 

38  17  52 

9733 

36  41  56 

9741 

Regulus 

K. 

76  35  58 

9565 

74  56  15 

9557 

73  16  21 

9548 

71  36  15 

9540 

14 

a  Pegasi 

VV. 

94  37  28 

9800 

96  11  56 

.  9795 

97  46  31 

9790 

99  21    12 

9785 

a  Arietis 

W. 

51    2  36 

9730 

52  38  36 

9713 

54  14  59 

9696 

55  51  44 

9Gt<l 

1 

Aldebaran 

W. 

16  55    4 

9503 

18  36  13 

9495 

20  17  3:3 

9487 

21  59     4 

9480 

i 

Regulus 

E. 

63  13    0 

9509 

61  31  49 

9494 

59  50  28 

9487 

58    8  57 

9480 

15 

a  Arietis 

W. 

64    0  12 

9617 

65  38  44 

9607 

67  17  30 

9596 

(58  5()  30 

25b6 

Aldebaran 

W. 

30  29    5 

9447 

32  11  33 

9441 

33  54  10 

9434 

35  3()  5(J 

9<98 

1  Regulus 

E. 

49  38  57 

9447 

47  56  29 

9441 

46  13  53 

9435 

44  31     8 

9499' 

1 
1 

Spica 

E. 

103  17  10 

9470 

101  35  15 

9463 

99  53  10 

9457 

98  10  56 

•2450 

Huti 

E 

134    9  53 

9811 

132  35  39 

9809 

131     1   14 

9795 

12J)  26  39 

9787 

16 

a  Arietis 

W. 

77  14  39 

9545 

78  54  50 

9538 

80  35  1 1 

9530 

82  15  42 

%i94 

Aldebaran 

VV. 

44  12  53 

9399 

45  56  29 

9394 

47  40  12 

2389 

49  24     3 

sua 

Regulus 

E. 

35  55  19 

9401 

34  11  45 

9396 

32  28    4 

9390 

30  44   15 

93bJ 

1 

Spica 

E. 

89  37  37 

9499 

87  54  33 

9416 

86  n  21 

9411 

84  28    2 

9406 

1 

Jupiter 

E. 

91  53  46 

9468 

90  11  48 

9469 

88  29  42 

9458 

86  47  '21* 

9459 

Sun 

E. 

121  31  18 

9751 

119  55  46 

9745 

118  20    6 

9739 

116  44   18 

9733 

17 

a  Arietis 

W. 

90  40  19 

9497 

92  21  36 

9493 

94     2  59 

9489 

95  44  28 

9485 

Aldebaran 

W. 

58    5  12 

9358 

59  49  47 

9353 

61  34  29 

9348 

6:3  19  18 

9344 

Spica 

E. 

75  49  41 

9389 

74    5  41 

9378 

72  21  34 

9373 

70  37  21 

9369 

JUPIT£R 

E. 

78  14  30 

9496 

76  31  a3 

9499 

74  48  29 

9417 

73    5  18 

9413 

1 

Suw 

E. 

108  43  14 

9704 

107    6  39 

9698 

105  29  56 

9699 

103  53    6 

9688 

( 

1 

i 
1 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCED 

1 

irameudSinotloD 
or  OhjMt 

Hidnigbt. 

P.L. 
of 

mg. 

XVii. 

P.L. 

Dllf. 

XVHP 

P.L. 
of 
Dm. 

XXP- 

P.L. 

or 

Dlff. 

9 

Pollux 

E. 

85  38'    i' 

am 

B4    ^S* 

vm 

82  33' 34' 

nw 

81°    l'    2 

CS80 

Satdrk 

E. 

85  57  26 

SM4 

84  23  55 

US3 

88  50  10 

81  16  13 

9819 

10 

W. 

66  48    7 

SI  19 

68  15  53 

aim 

69  44     1 

3063 

71  13  31 

3068 

Alcte^ui 

W. 

SS  15    6 

3M0 

53  40S8 

aaio 

55    6  25 

31U9 

56  33  56 

3168 

E. 

38  56  48 

nM 

27  83  36 

9146 

35  47  50 

24  12    0 

Pollux 

E. 

73  15  14 

aeaa 

71  41  28 

70     7  30 

68  33  20 

^ 

8atd»w 

E. 

73  ii  57 

S7B0 

71  47  37 

■750 

70  13    3 

9740 

68  .36  16 

3790  1 

n 

W. 

78  39  57 

nei 

80  10  21 

me 

81  41     1 

net 

83  n  56 

8BS4  1 

aPegesi 

W. 

63  52  56 

65  28  16 

a»M 

66  51  59 

68  22    5 

Sat nan 

E. 

GO  33  66 

asTtt 

58  56  48 

57  19  27 

55  41  53 

Pollux 

E. 

60  39  49 

S7M 

59    4  37 

S7W 

57  89  10 

97S3 

55  53  46 

9747   1 

lUiiulua 

E. 

96  16  28 

9S77 

94  39  17 

iees 

OS    1  58 

9887 

91  34  14 

9847  1 

13 

Fomalhant 

W. 

90  50    8 

aam 

92  22  16 

WK 

93  .54  41 

98S7 

95  27  16 

9880 

oPerasi 
a  ArietiB 

W. 

75  57  43 

Ml  9 

77  39  46 

79    2    5 

9887 

80  34  40 

w. 

33  33  39 

30M 

34     1  51 

3048 

35  31     4 

3004 

37    1  12 

iset! 

Satuhh 

E. 

47  30  57 

woe 

45  53  10 

a5») 

44  13  11 

951)0 

42  34     1 

9689  1 

Pollux 

E. 

47  54  33 

97Ba 

46  18  28 

rrs4 

44  42  20 

97B3 

43    6  11 

1 

Regiilus 

E. 

83  13  50 

MOD 

81  33  55 

9501 

79  54  48 

3583 

78  15  29 

9874  1 

1.1 

Fomalhioit 

W. 

103  13  10 

MM 

104  45  87 

M9 

106  18  47 

oeeo 

107  52  10 

9849! 

uPepoi 
oAnetis 

W. 

86  31     1 

am 

89  54  53 

m» 

91  28  56 

9819 

93    3    8 

9806 

W. 

44  43    0 

SSI  3 

46  17  11 

<7M 

47  51  52 

9780 

49  87     1 

Satdrd 

E. 

:»  15  36 

SMS 

32  35  26 

SMO 

30  55    8 

9838 

39  14  43 

9830 

Pollux 

E. 

Xi    6  10 

S7M 

33  30  36 

31  55  17 

30  30  19 

9»7 

ReguluH 

E. 

69  55  58 

t933 

66  15  30 

)B» 

66  54  51 

»»1J 

64  54    1 

9809 

\4 

oP^puii 

W. 

100  55  59 

ara 

103  30  50 

STW 

104    5  44 

S778 

105  40  41 

9777 

aAiietw 

W. 

57  28  49 

7KI 

59    fi  13 

60  43  56 

9048 

62  21  56 

9099  , 

Aldebnnio 

w. 

23  40  45 

25  22  36 

B««7 

37    4  36 

28  46  46 

0483  1 

IUgulu« 

E. 

56  37  16 

«T3 

54  45  85 

!MJ 

53    3  85 

9480 

51  21  16 

S4i3 

m 

oArietiB 

w. 

70  35  44 

DbTt 

72  15  10 

iBM 

73  54  48 

s&eo 

75  34  38 

98*9  ' 

Aldebarari 

w. 

37  19  51 

39    2  54 

40  46    5 

43  29  25 

IX"' 

E. 

42  48  15 

MS3 

41     5  13 

39  32    3 

37  38  45 

9408  ! 

E. 

96  38  33 

9444 

94  46    1 

0438 

93    3  81 

9433 

91  30  33 

S^o 

E. 

127  51  54 

126  16  59 

134  41  55 

97S8 

133    6  41 

9758  1 

in 

aArietifl 

W. 

83  56  23 

»ie 

85  37  10 

9S19 

87  18    6 

9807 

88  59    9 

9509 

Atdehnran 

w. 

51     8    2 

WTH 

52  52    9 

9373 

54  36  23 

S3SS 

56  20  44 

&'■" 

E. 

29    0  19 

0330 

37  16  16 

9»7S 

35  33    6 

9371 

33  47  49 

E. 

82  44  36 

81     1     2 

9390 

79  17  22 

93SI 

77  33  35 

9387 

Jdfitbk 

E. 

85    5    a 

83  32  39 

81  40    3 

79  57  30 

tiUK 

E. 

115    8  21 

nw 

113  32  16 

9M0 

111  56    3 

0714 

no  1!)  48 

9J09 

17 

0  Ariel  is 

W. 

97  36    3 

MW 

99    7  42 

9478 

100  49  36 

9478 

103  31  13 

9474 

Aldebnrau 

W. 

65    4  13 

iOM 

66  49  15 

33K 

68  34  84 

70  19  39 

9398 

8|>ica 

E. 

6B  53    2 

sate 

67    8  38 

9M9 

65  U4    8 

63  39  33 

JOPITKR 

E. 

71  22    1 

0408 

69  38  37 

M03 

67  55    7 

9390 

66  11  31 

930S 

Son 

E. 

103  16  10 

OKO 

100  39    7 

9876 

99    1  57 

9879 

97  34  40 

9888 
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GREEN  WIGH  MEAN  TIME 

LUNAR  DISTANCES. 

% 

u 

P.L. 

P.L. 

P.L. 

P.  L. 

Name  and  Direotion   1 

Noon. 

of 

llll" 

of 

Vlh 

of 

IXb 

of 

18 

of  Object. 

Diir. 

Diff. 

Diir. 

Diff. 

Aldebaran 

W. 

72    5     1 

9999 

73  50  29 

9318 

O         /        II 

75  36    2 

9314 

O         *         " 

77  21  41 

9910 

Pollux 

W. 

2f)  39  20 

9503 

31  18  24 

9563 

32  58  10 

9537 

34  38  32 

9514 

Saturn 

W. 

28    0    5 

9340 

29  45    6 

9333 

31  30  17 

9396 

a3  15  38 

S»0 

8  pica 

E. 

61  54  54 

93S9 

60  10  10 

9348 

58  25  21 

9345 

56  40  27 

9349 

JUFITER 

E. 

64  27  49 

9391 

62  44     1 

9387 

61     0    7 

9383 

59  16    8 

9379 

Sun 

E. 

95  47  17 

9063 

94    9  47 

96S0 

92  32  12 

9655 

90  54  31 

9050 

19 

Aldebaran 

VV. 

86  11  22 

UWl 

87  57  34 

9988 

89  43  51 

9985 

91  30  13 

9989  > 

Pollux 

W. 

43    7  18 

9439 

44  50    7 

9490 

46  .33  13 

9410 

48  16  34 

9400  . 

I 

Saturn 

W. 

42    4  22 

9996 

43  50  28 

ifilOl 

45  36  40 

9967 

47  22  58 

9984  , 

Spica 

E. 

47  55  10 

3334 

46  10    0 

9333 

44  24  49 

9333 

42  39  37 

S333  ' 

Jupiter 

E. 

50  34  53 

9369 

48  50  24 

9350 

47    5  51 

9357 

45  21  14 

9354 

Sun 

E. 

82  44  43 

9631 

81     6  30 

9698 

79  28  13 

9094 

77  49  51 

9691 

20 

Pollux 

W. 

56  56  27 

9369 

58  40  56 

9S57 

60  25  33 

9359 

62  10  17 

9348 

Saturn 

W. 

56  15  43 

9968 

58    2  30 

9966 

59  49  20 

9964 

61  m  13 

9969 

Re^ulns 

W. 

20  16  43 

9973 

22    3  22 

9970 

23  50    5 

9968 

25  36  51 

9966 

Spica 

E. 

33  54    () 

9346 

32    9  14 

9359 

30  24  30 

9350 

28  39  57 

9369 

Jupiter 

E. 

36  37  21 

9345 

34  52  27 

9345 

33    7  a3 

9345 

31  22  39 

9346  t 

Sun 

E. 

69  37    6 

9609 

67  58  23 

9607 

66  19  38 

9606 

64  40  51 

9605  i 

21 

Pollux 

W. 

70  55  20 

9339 

72  40  3;3 

9331 

74  25  48 

9390 

76  11     5 

93S8 

Saturn 

W. 

70  31  16 

9956 

72  18  21 

9955 

74    5  27 

9954 

75  52  34 

9954 

Regulus 

W. 

34  31  22 

9960 

36  18  20 

99G0 

38    5  19 

9950 

39  52  19 

9960 

Sun 

E. 

56  26  41 

9604 

54  47  51 

9604 

53    9    2 

9605 

51  30  14 

9606 

22 

Pollux 

W. 

84  57  37 

9331 

86  42  52 

9333 

88  28    4 

S335 

90  13  12 

9338 

Saturn 

W. 

84  47  56 

9960 

86  34  55 

9969 

88  21  51 

9964 

90    8  43 

9967 

Regulus 

W. 

48  47    3 

9965 

50  33  54 

9997 

52  20  42 

9960 

54    7  27 

S979 

Sun 

E. 

43  16  58 

9699 

41  38  a3 

9696 

40    0  14 

9639 

38  22    3 

9638 

23 

Pollux 

W. 

98  57  40 

9359 

100  42  13 

9365 

102  26  38 

9371 

104   10  55 

9377 

Regulus 

W. 

62  59  57 

9991 

64  46  10 

8906 

66  32  16 

9309 

68  18  13 

9906 

1 

Sun 

E. 

30  13  37 

9684 

28  36  35 

S606 

26  59  50 

9719 

25  23  26 

9730 

27 

Sun 

W. 

21  36  58 

3089 

.2.3    5  30 

3089 

24  34     1 

3087 

26    227 

3003 

Fomalhaut 

E. 

69  27  22 

9963 

67  56  23 

9065 

66  25  51 

3008 

64  .55  48 

3031 

a  Pegasi 

E. 

84  17  19 

9017 

82  45  22 

9034 

81  13  46 

9950 

79  42  31 

9968 

28 

Sun 

W. 

33  22  16 

3139 

34  49  38 

3151 

36  16  46 

3163 

37  43  40 

3174 

Foaialhaut 

E. 

57  a3  17 

3167 

56    6  28 

3198 

54  40  16 

3930 

&3  14  42 

3964 

a  Pegasi 

E. 

72  11  55 

3063 

70  43    0 

3083 

69  14  30 

3105 

67  46  26 

3196 

29 

Sun 

W. 

44  54  31 

3936 

46  19  57 

3949 

47  45    8 

3961 

49  10    5 

3974 

FomHlhaut 

E. 

46  17  28 

3464 

44  56  24 

.3519 

43  36  13 

av» 

42  17    0 

3680 

a  Pegasi 

E. 

60  32  57 

3947 

59    7  43 

39rj 

57  43    0 

3300 

56  18  49 

3330 

a  Arietis 

E. 

103  12  45 

9981 

101  42    9 

9093 

100  11  48 

3005 

98  41  41 

3016 

30 

Sun 

W. 

56  11   17 

3339 

57  34  51 

3343 

58  58  13 

3353 

60  21  23 

3364 

Fomalhaut 

E. 

S5  57  29 

3981 

34  45  31 

4076 

33  a5    6 

4189 

:)2  26  23 

4301  , 

a  Pegasi 
a  Arietis 

E. 

49  26  40 

3404 

48    6    9 

3533 

46  46  21 

3573 

45  27  17 

36r6 

E. 

91  14  33 

■ 

3071 

89  45  48 

3089 

88  17  16 

3009 

86  48  57 

3108 

xvm. 
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LUNAR  DISTANCES. 

Name  and  Dlreotion 

Midnight. 

P.L. 

of 

XVb. 

P.L. 
of 

XVlllfc. 

P.L. 
of 

XXlh. 

I 

P.L. 
of 

1* 

ox  vDjOCw. 

Dffr. 

Dur. 

Dlit 

Ptff. 

18 

Aldebaran 

W. 

O         1         It 

79    7  26 

9306 

0      1     II 

80  53  17 

9309 

8l  39'  \i 

• 

9998 

el  25  iS 

9995 

PoUux 

W. 

36  19  26 

9494 

38    0  48 

9475 

39  42  36 

9459 

41  24  47 

9445 

/ 

Saturn 

w. 

35    1    8 

9315 

36  46  46 

9310 

3d  32  31 

9305 

40  18  23 

9300 

Spica 

E. 

54  55  29 

9340 

53  10  28 

9338 

51  25  24 

9337 

49  40  18 

9335 

JUPITKB 

E. 

57  32    » 

9375 

55  47  53 

9379 

54    3  38 

9368 

52  19  18 

9366 

Suit 

E. 

89  16  44 

9846 

87  38  52 

9649 

86    0  54 

9638 

84  22  51 

9635 

19 

Aldebanin 

W. 

93  16  39 

9979 

95    3    9 

9977 

96  49  43 

9974 

98  36  21 

9971 

Pollux 

W. 

50    0    9 

9391 

51  43  57 

9389 

53  27  57 

9375 

55  12    7 

9368 

Saturk 

W. 

49    9  21 

9981 

50  55  49 

9977 

52  42  22 

9974 

54  29    0 

9970 

Spica 

E. 

40  54  26 

9334 

39    9  16 

9336 

37  24    9 

9338 

35  39    5 

9349 

JUFITSR 

E. 

43  36  33 

9359 

41  51  49 

9350 

40    7    2 

9348 

38  22  13 

9346 

SUN 

E. 

76  11  25 

9618 

74  32  55 

9616 

72  54  22 

9614 

71  15  46 

9611 

ao 

Poiliiz 

W. 

63  55    7 

9344 

65  40    3 

9340 

67  25    4 

9337 

69  10  10 

9334 

Saturn 

W. 

63  23    9 

9960 

65  10    8 

9258 

66  57    9 

9957 

68  44  12 

9956 

Re^alus 
Spica 

W. 

27  23  41 

9964 

29  10  34 

9969 

30  57  29 

9969 

32  44  25 

99ffl 

E. 

26  55  38 

9389 

25  11  37 

9397 

23  27  58 

9417 

21  44  48 

9444 

Jupiter 

E. 

29  37  46 

9346 

27  52  54 

9348 

26    8    4 

9350 

24  23  17 

9353 

Sun 

E. 

63    2    3 

9604 

61  23  13 

9603 

59  44  22 

9603 

58    5  31 

9604 

21 

Pollux 

W. 

77  56  24 

9398 

79  41  43 

9398 

81  27    2 

9398 

83  12  20 

9399 

Saturn 

W. 

77  39  41 

99!>5 

79  26  47 

9956 

81   13  52 

9957 

83    0  55 

9958 

ReguhiB 

W. 

41  39  18 

9960 

43  26  16 

S961 

45  13  13 

9969 

47    0    9 

9Sto3 

Sun 

E. 

49  51  27 

9608 

48  12  43 

9611 

46  34    3 

9615 

44  55  28 

9618 

32 

Pollux 

W. 

91  58  16 

9341 

a3  43. 16 

9344 

95  28  11 

9349 

97  12  59 

9354 

Saturn 

W. 

91  55  31 

9970 

93  42  14 

9974 

95  28  52 

9a77 

97  15  25 

9961 

Regulus 

W. 

55  54    7 

9976 

57  40  42 

9S79 

59  27  12 

9983 

61  13  37 

S986 

Sun 

E. 

36  44    0 

9646 

35    6    7 

9654 

a3  28  25 

9669 

31  50  54 

9679 

23 

Pollux 

W. 

105  55    3 

9384 

107  39    0 

9393 

109  22  45 

9401 

111     6  18 

1 

9410  i 

Regulus 

W. 

70    4    1 

9314 

71  49  40 

9390 

73  35  10 

9396 

75  20  31 

93.13  . 

Sun 

E. 

2:3  47  26 

9750 

22  11  52 

9779 

20  36  48 

9800 

19    2  21 

9835 

27 

Sun 

W. 

27  30  45 

3101 

28  58  54 

3109 

30  26  53 

3118 

31  54  41 

3199 

Fomalhaut 

E. 

63  2.;  14 

3056 

61  57  11 

3089 

GO  28  40 

3110 

59    0  42 

3137 

a  Pegasi 

E. 

78  11  38 

9985 

76  41     7 

3004 

75  10  59 

3093 

73  41  15 

3043 

28 

Sun 

W. 

39  10  20 

3187 

40  36  45 

311)9 

42    2  55 

3919 

43  28  50 

3994 

Fomalhaut 

E. 

51  49  48 

3999 

50  25  35 

3337 

49    2    6 

33T7 

47  39  23 

3419 

a  Pegasi 

E. 

66  18  48 

3149 

64  51  38 

3179 

63  24  55 

3196 

61  58  41 

3991 

29 

Sun 

W. 

50  34  47 

3986 

51  59  15 

3998 

53  23  29 

3300 

54  47  30 

3391 

Fomalhaut 

E. 

40  58  47 

3679 

39  41  38 

3746 

38  25  39 

3817 

37  10  54 

3805 

a  Pe^si 
a  Arietis 

E. 

54  55  12 

3359 

53  32    9 

3391 

52    9  42 

3493 

50  47  52 

3457 

E. 

97  11  48 

3097 

95  42    9 

3038 

94  12  43 

3049 

92  43  31 

3060 

90 

Sun 

W. 

61  44  21 

3374 

63    7    7 

3389 

64  29  43 

3393 

65  52    8 

1 
3401  1 

Fomalhaut 

E. 

31  19  31 

4434 

30  14  AQ 

4585 

29  12    2 

4757 

28  11  50 

4954 

aPe^i 
aAnctis 

E. 

44    9    0 

3663 

42  51  34 

3713 

41  35    1 

3767 

40  19  24 

3895 

E. 

85  20  50 

3113 

83  52  56 

3194 

82  25  15 

3133 

80  57  45 

3143 
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AT  GREENWICH  APPARENT  NOON. 


• 

• 

1 

•s 

1 

1 

1 

Wed. 

1 

Thur. 

2 

Frid. 

3 

Sat. 

4 

SUK 

5 

Mon. 

6 

Tues. 

7 

Wed. 

8 

Thur. 

9 

6rid. 

10 

Sat. 

11 

SUN. 

12 

Mon. 

13 

Tues. 

14 

Wed. 

15 

Thur. 

16 

Frid. 

17 

Sat. 

18 

SUN. 

19 

Mon. 

20 

Tues. 

21 

Wed. 

22 

Thur. 

23 

Frid. 

24 

Sat. 

25 

SUN. 

26 

Mon. 

27 

Tues. 

28 

Wed. 

29 

Thur. 

30 

Frid. 

31 

Sat. 

32 

THE  SUN'S 


Apparent 
Ki^bt  AacGDftion. 


h     m        8 

16  30  17.71 

16  34  37.38 

16  38  57.64 

16  43  18.48 

16  47  39.87 

16  52  1.78 

16  56  24.18 

17  0  47.07 
17  5  10.42 

17  9  34.18 

17  13  58.35 

17  18  22.90 

17  22  47.80 

17  27  13.02 

17  31  38  53 

17  36  4.31 

17  40  30.33 

17  44  56.54 

17  49  22.92 

17  53  49.43 

17  58  16.04 

18  -2  42.71 
16  7  9.40 
18  11  36.08 

18  16  2.70 

18  20  29.24 

18  24  55.65 

18  29  21.88 

18  33  47.90 

18  38  13.68 

18  42  39.17 

18  47  4.34 


Diff.  for 
1  Hour. 


Appftrent 
DeolinAtlon. 


0.d06  S.21  51     2.5 

0.831  22     0     4.6 

0.856  22     8  41.1 

0.880  22  16  52.0 

0.00*2  22  24  36.9 

0.923  22  31  55.5 

0.943  22  38  47.7 

0.963  22  45  13.1 

0.981  22  51   11.7 

0.998  22  56  43.2 

l.ON  23     1  47.5 

1.0*29  23     6  24.3 

1.043  23  10  33.6 

1.056  23  14  15.2 
1.067  23  17  29.1 

1.078  23  20  15.0 

1.087  23  22  32.9 

1.096  23  24  22.7 

1.102  23  25  44.3 
1.107  23-26  37.6 
l.iiO  23  27     2.8 

1.118  23  26  59.7 

1.1 1^  23  26  28.2 

1.1 1 1  23  25  28.4 

1. 1  OH  23  24    0.4 

1.103  23  22     4.2 

1.097  23  19  39.8 

1.089  23  16  47.2 

1.080  23  13  26.6 

1.069  23     9  38.1 

1.057  23     5  21.8 


11.043  S.23     0  37.7 


DUr.  for 
1  Hour. 


-23.11 
22.05 
120.99 

-19.91 
18.82 
17.78 

-16.61 
15.50 
14.38 

-13.85 
18.11 
10.96 

-  9.81 
8.66 
7.50 

-  6.33 
5.16 
3.98 

-  8.81 
1.63 

-  0.45 

H-  0.73 
1.91 
3.08 

+  4.86 
5.43 
6.60 

+  7.77 

8.93 

10.09 

1 1 .85 

+  18.41 


Semi- 
dlAmetar. 


Sidereal 
Time  of 
Semi, 
diameter 
Passiiig 
iMeiidian. 


ti 


6  15.97 

6  16.12 

6  16.27 

6  16.41 

6  16.55 

6  16.68 

6  16.81 

6  16.93 

6  17.05 

6  17.17 

6  17.27 

6  17.37 

6  17.47 

6  17.56 

6  17.64 


17.72 
17.79 
6  17.86 


6 
6 


6  17.92 

6  17.98 

6  18.03 

6  18.08 

6  18.13 

6  18.17 

6  18.21 

6  18.24 

6  18.27 

6  18.30 

6  18.32 

6  18.34 

6  18.35 


16  18.36    71.08 


70.32 
70.40 

70.48 

70.56 
70.64 
70.71 

70.78 
70.84 
70.90 

70.96 
71.01 
71.06 

71.11 
71.15 
71.18 

71.21 
71.23 
71.25 

71.27 
71.28 
71.29 

71.29 
71.29 
71.28 

71.27 
71.26 
71.24 

71.22 
71.19 
71.16 
71.12 


9i|natIoii  of 
Time, 
to  be 

Sabtraoted 
from 


Added  to 

Apparent 

Time. 


m       a 

10  44.27 

10  21J23 

9  57.59 

9  33.37 
9  8.60 
8  43.31 

8  17.54 
7  51.27 
7  24.56 

6  57.43 
6  29.90 
6     1.98 

5  33  71 
5  5.12 
4  36.25 

4  7.11 
3  37.73 
3     8.15 

2  38.41 
2  8.54 
1  38.57 

0  8.54 
0  38.49 
0     8.45 


0  21.53 

0  51.43 

1  21.20 

1  50.79 

2  20.17 

2  49.31 

3  18.17 

3  46.72 


Dllt  for 
IHnar. 


ft 

0.948 
0.973 
0.997 


.021 
.043 
.064 

.064 
.104 
.188 

.139 
.155 
.170 

.184 
.197 
.808 

.219 

.888 
.836 

.848 
.847 

.850 

.858 
.858 

.851 

I 

.848 
.843 
.837 

.389  j 
.880' 
.809  1 
.196' 


1.188 


KOTB.— The  mean  time  of  Bemidiaroeter  passing  may  be  found  by  subtraotin)^  0M9  from  the  sideroal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  increaaing  t 
the  sign  -f  indicates  that  south  declinations  are  decreasing. 
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t 

9 
O 


Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN 

Mon. 

Tues. 
Wed. 
Thur. 
Frid. 

Sat. 


0 


i 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Biicht  Aseendon . 


h     m       ■ 

16  30  19.65 
16  34  39.25 
16  38  59.44 

16  43  20.21 
16  47  41.53 
16  52  3.37 

16  56  25.70 

17  0  48.51 
17  5  11.78 

17  9  35.46 
17  13  59.55 
17  18  24.01 

17  22  48.83 
17  27  13.96 
17  31  39.38 

17  36  5.07 
17  40  31.00 
17  44  57.12 

17  49  23.41 
17  53  49.83 

17  58  16.34 

18  2  42.92 
18  7  9.52 
18  11  36.11 

18  16  2.64 
18  20  29  08 
18  24  55.40 

18  29  21.54 
18  33  47.47 
J8  38  13.16 
18  42  38.56 

18  47     3.65 


DIff.  for 
1  Honr. 


0.804 
0.82» 
0.853 

0.877 
0.899 
0.9^ 

0.940 
0.960 
0.978 

0.995 

I. on 

1,026 

1.040 
1.053 
1.064 

1.076 
1.084 

\.(m 

1.098 
1. 103 
1.106 

1.108 
1.108 
1.107 

1.104 
1.099 
1.093 

1.085 
1 .070 
1.065 
1.053 


11.039 


Apparent 
Declination. 


BiflL  for 
1  Hoar. 


// 


S.  21  51  6.6 
22  0  8.4 
22    8  44.6 

22  16  55.2 
22  24  39.8 
22  31  58.1 

22  38  50.0 
22  45  15.2 
22  51   13.5 

22  56  44.8 

23  1  48.9 
23    6  25.5 

23  10  34.6 
23  14  16.0 
23  17  29.7 

23  20  15.5 
23  22  33.2 
23  24  22.9 

23  25  44.4 
23  26  37.7 
23  27    2.8 

23  26  59.7 
23  26  28.2 
23  25  28.4 

23  24  0.5 
23  22  4.3 
23  19  40.0 

23  16  47.5 

23  13  27.0 

23  9  38.6 

23  5  22.4 


-93.10 
23.04 
20.98 

-19.90 
18.81 
17.71 

-16.60 
16.49 
14.37 

-13.24 
12.10 
10.95 

-  9.80 
8.66 
7.49 

-  6.32 
5.15 
3.98 

-  2.81 
1.63 

-  0.45 

+  0.73 
1.91 
3.08 

+  4.26 
5.43 
6.60 

+  7.77 

8.93 

10.01) 

1 1 .25 


S.  23     0  38.5    +12.40 


Bqnation  of 

Time, 

to  be 

Added  to 


Subtracted 

from 
Mean  Time. 


ra       8 

10  44.10 

10  21.06 

9  57.42 

9  33.20 

9  8.44 
8  43.16 

8  17.39 
7  51.13 
7  24.42 

6  57.30 
6  29.77 
6     1.86 

5  33.60 
5  5.02 
4  36.16 

4  7.03 
3  37.66 
3    8.09 

2  38.36 
2  8.50 
1  38.55 

1  8.52 
0  38.48 
0    8.45 

0  21.52 

0  51.41 

1  21.17 

1  50.75 

2  20.12 

2  49.26 

3  18.10 

3  46.64 


Dm.  fur 
1  Honr. 


a 
0.948 
0.973 
0.997 

1.021 
1.043 
1.064 

1.084 
1  104 
1.122 

1.139 
1.155 
1.170 

1.184 
1.197 
1.208 

1.219 
1.228 
1.236 

1 .242 
1.247 
1.250 

1.252 
1.252 
1.251 

1.248 
1.243 
1.237 

1.229 
1.220 
1.209 
1.196 

1.182 


SidereMl 

Time, 

or 

RIfrlit  Aicenaion 

of 

Mean  8nn. 


)i  m   8 

16  41  3.75 
16  45  0.30 

16  48  56.86 

16  52  53.41 

16  56  49.97 

17  0  46.53 

17  4  43.09 
17  8  39.64 
17  12  36.20 

17  16  32.76 
17  20  29.32 
17  24  25.87 

17  28  22.43 
17  32  18.98 
17  36  15.54 

17  40  12.10 
17  44  8.66 
17  48  5.21 

17  52  1.77 
17  55  58.33 

17  59  54.89 

18  3  51.44 
18  7  48.00 
18  11  44.56 

18  15  41.12 
18  19  37.67 
18  23  34.23 

18  27  30.79 
18  31  27.35 
18  35  23.90 
18  39  20.46 

18  43  17.01 


KOIK. — Tbe  aemidiamcter  for  mean  noon  may  be  aaanmed  tbe  name  as  that  for  apparent  noon. 

Tbe  sign  --  prefixed  to  tbe  hourly  change  of  declination  indicat<>8  that  south  declinatione 
are  increaaing;  the  sijpi  -f-  indicat«R  that  aouth  declinations  are  decreasing. 


Diff.  for  1  Hoar, 

-f  9«.8565. 
(Table  in.) 
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ni. 


AT  OBEENWIGH  MEAN  NOON. 


§ 

a) 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


.11 


o 


335 
336 
337 

338 
339 
340 

341 
342 
343 

344 
345 
346 

347 
348 
349 

350 
351 
352 

353 
354 
355 

356 
357 
358 

359 
360 
361 

362 
363 
364 
365 

366 


.  THE  SUN'S 


TRUE  LONGITUDB. 


ti 


249  16  33.5 

250  17  26.2 

251  18  19.7 

252  19  13.9 

253  20    8.8 

254  21     4.5 

255  22    0.9 

256  22  58.1 

257  23  55.9 

258  24  54.5 

259  25  53.9 

260  26  54.1 

261  27  55.1 

262  28  57.0 

263  29  59.8 

264  31     3.5 

265  32    8.1 

266  33  13.5 

267  34  19.7 

268  35  26.7 

269  36  34.4 

270  37  42.8 

271  38  51.8 

272  40     1.3 

273  41    11.2 

274  42  21.4 

275  43  31.7 

276  44  42.1 

277  45  52.5 

278  47     2.8 

279  48  13.0 

280  49  23.0 


A' 


// 


15  56.5 

16  49.0 

17  42.5 

18  36.5 

19  31.2 

20  26.7 

21  23.0 

22  20.0 

23  17.7 

24  16.1 

25  15.3 

26  15.3 

27  16.2 

28  17.9 

29  20.5 

30  24.0 

31  28.5 

32  33.8 

33  39.8 

34  46.6 

35  54.1 

37  2.4 

38  11.3 

39  20.6 

40  30.3 

41  40.3 

42  50.5 

44  0.8 

45  11.0 

46  21.1 

47  31.1 

48  41.0 


Dift  for 
IHoar. 


52.18 
52.21 
52.24 

52.27 
52.30 
52.33 

52.345 
52.40 
52.43 

52.46 
52.49 
52.52 

52.55 
52.59 
52.63 

52.66 
52.70 
52.73 

52.77 
52.80 
52.83 

52.86 
52.88 
52.90 

52.91 
52.92 
52.92 

52.92 
52.92 
52.92 
52.92 


152.91 


LATITXTDB. 


/# 


-h  0.28 

0.14 

+  0.01 

-  0.12 
0.25 
0.36 

-  0.43 
0.48 
0.50 

-  0.50 
0.46 
0.38 

-  0.29 
0.19 

-  0.07 

-f-  0.07 
0.21 
0.32 

-h  0.42 
0.51 
0.57 


+ 


0.60 
0.60 
0.56 


-h  0.50 
0.42 
0.31 

4-  0.18 
+  0.04 

-  0.10 
0.23 

-  0.36 


Logarithm 

of  the 

Badini  Vector 

of  the 

Bftrth. 


9.9937430 
9.9936746 
9.9936061 

9.9935435 
9.9934810 
9.9934207 

9.9933628 
9.9933074 
9.9932545 

9.9932042 
9.9931566 
9.9931118 

9.9930697 
9.9930302 
9.9929931 

9.9929585 
9.9929264 
9.9928967 

9.9928692 
9.9928437 
9.9928201 

9.9927984 
9.9927784 
9.9927601 

9.9927435 
9.9927285 
9.9927152 

9.9927036 
9.9926936 
9.9926854 
9.9926792 

9.9926751 


DUKfor 
IHoor. 


-28.8 
86.1 
27.3 

-26.5 
23.6 
24.6 

-23.6 
29.6 
21.5 

-20.4 
10.3 
18.1 

-17.0 
16.0 
14.9 

-13.9 
12.9 
11.9 

-U.O 

10.2 

9.4 

-  8.7 
8.0 
7.3 

-  6.6 
5.9 
5.2 

-  4.5 
3.8 
3.0 
2.2 

-  1.5 


l!f<ynL— The  nombers  in  column  X  correspond  to  the  tme  eqainox  of  the  date;  in  colnmn  A',  to 
the  mean  eqninoz  of  January  (H.O. 


of 
SldoMlHooii. 


n   m   « 

7  17  44.35 

7  18  48.44 

7  9  S2.53 

7  5  56.62 

7  2  0.70 

6  58  4.79 


6  54  8.88 
6  50  12.97 
6  46  17.06 

6  42  21.15 
6  38  25.24 
6  34  29.33 

6  30  33.^ 
6  26  37.51 
6  22  41.60 

6  18  45.69 
6  14  49.77 
6  10  53.86 

6  6  57.94 
6  3  2.03 
5  59     6.12 

5  55  10.21 
5  51  14.30 
5  47  18.39 

5  43  22.48 
5  39  26.57 
5  35  30.65 

5  31  34.74 
5  27  38.83 
5  23  42.91 
5  19  47.00 

5  15  51.09 


Difll  for  1  Hour, 

—  9«.8296. 
(Table  H.) 
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GBEBNWIOH  MEAN  TIME. 

1 

THE  MOOSTS 

• 

SBMTDTAMBTIEB. 

HORTZONTATi  PAKATJ.AT. 

UPPER  TRANSIT. 

▲OS. 

KOOB. 

ICidnlght 

Noon. 

IMflllbr 
IHoar. 

Mldnlglit. 

I>ifl:ft>r 
IHonr. 

Keri<HAii  of 
Greanwiob. 

Diir.  for 
1  Hoar. 

Koon. 

1 

14  55!0 

14  52.4 

54  37!9 

-otoo 

54'  28.3 

-0*70 

h      m 

4  41.8 

m 
1.90 

d 

5.7 

2 

14  50.4 

14  49.2 

54  21.0 

0.60 

54  16.4 

-0.28 

5  26.6 

1.63 

6.7 

3 

14  48.6 

14  48.8 

54  14.4 

M).05 

54  15.1 

+0.16 

6    9.8 

1.78 

7.7 

4 

14  49.7 

14  51.3 

54  18.3 

-fO.38 

54  24.2 

+0.60 

6  52.4 

1.77 

8.7 

5 

14  53.6 

14  56.5 

54  32.6 

0.80 

54  48.4 

0.99 

7  34.9 

1:78 

9.7 

6 

15    0.0 

15    4.1 

54  56.3 

1.16 

55  11.3 

1.32 

8  18.2 

1.83 

10.7 

7 

15    8.7 

15  13.6 

55  28.0 

+1.45 

55  46.1 

+1.56 

9    3.1 

1.91 

11.7 

6 

15  18.8 

15  24.3 

56    5.4 

1.64 

56  25.5 

1.69 

9  50.2 

2.02 

12.7 

9 

15  29.9 

15  35.5 

• 

56  45.9 

1.71 

57    6.4 

1.69 

10  40.2 

2.15 

18.7 

10 

15  40.9 

15  46.2 

57  26.4 

+1.64 

57  45.7 

+1.56 

11  33.1 

2.27 

14.7 

11 

15  51.1 

15  55.7 

58    3.9 

1.46 

58  20.7 

1.33 

12  28.7 

2.36 

15.7 

12 

15  59.8 

16    3.3 

58  35.7 

1.17 

58  48.8 

1.01 

13  26.1 

2.41 

16.7 

18 

i6    6.4 

16    8.8 

58  59.9 

•M).84 

59    8.8 

+0.65 

14  23.8 

2.40 

17.7 

14 

16  10.6 

16  11.9 

59  15.6 

0.48 

59  20.2 

+O.30 

15  20.8 

2.34 

18,7 

15 

16  12.6 

16  12.9 

59  22.9 

+0.15 

59  23.7 

0.00 

16  16.1 

2.27 

19.7 

16 

16  12.6 

16  12.0 

59  22.9 

-^.13 

59  20.5 

-0.25 

17    9.6 

2.19 

20.7 

17 

16  11.0 

16    9.6 

59  16.8 

0.36 

59  11.8 

0.45 

18     1.6 

2.14 

21.7 

18 

16    8.0 

16    6.1 

59    5.9 

0.53 

58  59.0 

0.61 

18  52.5 

2.11 

22.7 

19 

16    4.0 

16     1.7 

58  51.2 

-0.68 

58  42.6 

-0.76 

19  43.2 

2.11 

23.7 

20 

15  59.1 

15  56.3 

58  33.2 

0.88 

58  23.0 

0.88 

20  34.1 

2.14 

24.7 

21 

15  53.4 

15  50.1 

58  12.1 

0.95 

58    0.3 

I.Oi 

21  25.9 

2.18 

25.7 

22 

15  46.7 

15  43.1 

57  47.8 

-1.07 

57  34.6 

-1.14 

22  18.4 

2.21 

26.7 

23 

15  39.3 

15  35.3 

57  20.5 

1.^ 

57    5.9 

1.24 

23  11.5 

2.21 

27.7 

24 

15  31.2 

15  26.9 

56  50.7 

1.29 

56  35.0 

1.32 

6 

28.7 

25 

15  22.6 

15  18.2 

56  19.1 

-1.33 

56    3.1 

-1.33 

0    4.4 

2.19 

0.1 

26 

15  13.9 

15    9.7 

55  47.3 

1.30 

55  31.9 

1.26 

0  56.8 

2.13 

1.1 

27 

15    5.7 

15     1.9 

55  17.1 

1.20 

55    8.1 

1.11 

1  46.5 

2.05 

2.1 

28 

14  58.4 

14  55.3 

54  50.4 

-100 

54  39.0 

-0.88 

2  34.6 

1.96 

3.1 

29 

14  52.7 

14  50.5 

54  29.2 

0.74 

54  21.3 

0.58 

3  20.6 

1.87 

4.1 

30 

14  4a9 

14  47.9 

54  15.4 

-0.40 

54  11.7 

-0.21 

4    4.7 

1.80 

5.1 

81 

14  47.5 

■ 

14  47.9 

54  10.4 

0.00 

54  11.6 

+0.20 

4  47.4 

1.76 

6.1 

82 

14  48.9 

14  50.6 

54  15.8 

+0.42 

54  21.7 

+0.64 

5  29.6 

1.75 

7.1 
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GBBBNWIOH  MBAIT  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  A  ■oemrimi 

Difllfor 
IMiimte. 

PoaHiMtlim 

Biff,  for 
IMinnto. 

Hour. 

IUghtA«o«iuioiL 

Di£ft»r 
llOnnte. 

DeoUnfttlon. 

Diff-lbr 
IMisnte. 

WEJ 

DlviEHI 

>Ay  1. 

VMDAY  8. 

h    in      a 

8 

oil/ 

It 

h    m     • 

■ 

^     ^  ^«'    JL, 

// 

0 

21  14  11.48 

9UNI99 

S.14  37  35.1 

6.409 

•    0 

22  48    5.21 

1.9041 

8.  8  26    0.7 

8.7» 

1 

21  16  12.72 

9.0190 

14  31    3.3 

6.560 

1 

22  49  59.41 

IMM 

8  17  13.7 

8LB0O 

2 

21  18  13.76 

9.0157 

14  24  27.9 

6.600 

2 

.  22  51  53.52 

1.9011 

8    8  24.7 

SJ» 

3 

21  20  14.61 

9U»196 

14  17  48.9 

6.670 

3 

22  53  47.54 

1.8907 

7  59  33.7 

6.806 

4 

21  22  15.27 

90)005 

14  11    6.4 

6.738 

4 

22  55  41.48 

1.8064 

7  50  40.8 

8.800 

5 

21  24  15.75 

9.0064 

14    4  20.3 

6.797 

5 

22  57  35.34 

1.8071 

7  41  45.9 

8jni 

6 

21  26  16.04 

9.0033 

13  57  30.7 

6.855 

6 

22  59  29.13 

1.8058 

7  32  49.1 

aJM9 

7 

21  28  16.14 

9.0009 

13  50  37.7 

6.919 

7 

23    1  22.84 

1.8046 

7  23  50.5 

fi_00S 

8 

21  30  16.06 

1.9079 

13  43  41.3 

6J69 

8 

23    3  16.48 

1.8834 

7  14  50.1 

8.09a 

9 

21  32  15.80 

IMil 

13  :)6  41.4 

7.096 

9 

23    5  10.05 

1     AAQM 

7    5  47.8 

9^059  . 

10 

21  34  15.35 

1.9911 

13  29  38.2 

7.061 

10 

23    7    3.55 

1.8819 

6  56  43.8 

9M» 

11 

21  36  14.73 

1.9689 

13  22  31.7 

7.136 

11 

23    8  56.99 

1.8909 

6  47  38.0 

0.111 

12 

21  38  13.93 

1.9659 

13  15  21.9 

7.190 

12 

23  10  50.37 

1.8889 

6  38  30.5 

9.1.^8 

13 

21  40  12.96 

1.9893 

13    8    8.9 

7943 

13 

23  12  43.69 

1.8889 

6  29  21.4 

9.166 

14 

21  42  11.81 

1.9794 

13    0  52.7 

7.906 

14 

23  14  36.96 

1.8874 

6  20  10.6 

8.103 

15 

21  44  10.49 

1.9706 

12  53  33.3 

7.340 

15 

23  16  30.18 

1.8886 

6  10  56.2 

8J990 

16 

21  46    9.00 

1.9738 

12  46  10.8 

7.401 

10 

23  18  23.35 

1.8868 

6    1  44.2 

8j»46 

17 

21  48    7.35 

1.9711 

12  38  45.2 

7.459 

17 

23  20  16.48 

1.8B61 

5  52  28.7 

9J9T9 

18 

21  50    5.53 

1J664 

12  31  ia6 

7.509 

18 

23  22    9.56 

1.8844 

5  43  11.6 

8.506 

19 

21  52    3.55 

1.9657 

12  23  45.0 

7.553 

19 

23  24    2.60 

1.8838 

5  33  53.0 

9.399  ' 

20 

21  54     1.41 

1.9630 

12  16  10.3 

7.603 

20 

23  25  55.61 

1.8839 

5  24  3;i.O 

9.345  ' 

21 

21  55  59.11 

1.9603 

12    8  32.6 

7.659 

21 

23  27  48.58 

1.8896 

5  15  11.6 

9.366 

22 

21  57  56.65 

14)577 

12    0  52.0 

7.700 

22 

23  29  41..52 

1.6891 

5    5  48.8 

9.398 

23 

21  59  54.04 
TH 

1.9569 

UKSD. 

?^.ll  53    8.6 
kY  2. 

7.747 

23 

23  31  34.44 
SAT 

1.8817 

S.  4  56  24.6 
lT  4. 

8.415 

0 

22    1  51.27 

1.9596 

S.ll  45  22.3 

7.705 

0 

23  33  27.33 

1.8813 

S.  4  46  59.0 

0.437 

1 

22    3  48.35 

1JK09 

11  37  33.2 

7.849 

1 

23  :)5  20J20 

1.8810 

4  37  32.1 

8.458 

2 

22    5  45.29 

1.9478 

11  29  4i;i 

7.868 

2 

23  37  13.05 

1.8807 

4  28    4.0 

8.470 

3 

22    7  42.08 

1.9453 

11  21  46.6 

7.934 

3 

23  39    5.88 

1.8804 

4  18  34.6 

8.500 

4 

22    9  38.72 

1JH99 

1 1   13  49.2 

7.979 

4 

23  40  58.70 

1.8809 

4    9    4.0 

8.590 

5 

22  11  35.23 

1.9406 

11     5  49.1 

8.093 

5 

23  42  51.51 

1.8801 

3  59  32J2 

8.540 

6 

22  13  31.60 

1.9383 

10  57  46.4 

8.067 

6 

23  44  44.31 

1.8800 

3  49  59.2 

8.560  • 

1 

7 

22  15  27.83 

1.9361 

10  49  41.1 

8.110 

7 

23  46  37.11 

1.8800 

3  40  25.1 

8.577 

8 

22  17  23.93 
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17  44  39.3 

4.338 

13 

15  10  16.27 

9.9507 

12  35  16.8 

&603 

13 

16  59  40.68 

9.9087 

17  48  56.5 

4.935 

14 

15  12  31.36 

9ja591 

12  43  50.7 

8.597 

14 

17     1  58.61 

9.9088 

17  53    7.5 

4.139 

15 

15  14  46.53 

9.9535 

12  52  20.0 

8.450 

15 

17    4  16.55 

9.9091 

17  57  12.4 

4.099 

16 

15  17     1.78 

9.9548 

13    0  44.7 

8.373 

16 

17    6  34.50 

9.9009 

18     1   11.0 

3.995 

17 

15  19  17.11 

9.9569 

13    9    4.8 

8JU6 

17 

17    8  52.46 

9.9993 

18    5    3.4 

3.801 

1   18 

15  21  32.52 

9.9575 

13  17  20.3 

8.918 

18 

17  11  10.42 

9.9903 

18    8  49.5 

3.716 

19 

15  23  48.01 

9.9589 

13  25  31.0 

8.139 

19 

17  13  28.38 

9.9099 

18  12  29.3 

3U»1 

20 

15  26    3.59 

9.9003 

13  33  37.0 

8.060 

20 

17  15  46.34 

9JSO03 

18  16    2.8 

3.607 

n  21 

15  28  19.25 

9.9617 

13  41  38.2 

7.980 

21 

17  18    4.30 

9.9909 

18  19  30.1 

3.409 

U  22 

15  30  34.99 

9.9630 

13  49  34.6 

7.898 

22 

17  20  22.25 

9.9000 

18  22  51.0 

9JSM 

23 

15  32  50.81 
WEi 

9.9644 

S.13  57  26.0 
AY  22. 

7.816 

23 

17  22  40.18 

P] 

9J9988 

S.18  26    5.6 

:24. 

9.190 

0 

15  35    a72 

9.9657 

S.14    5  12.5 

7.733 

0 

17  24  58.10 

9.9086 

S.18  29  13.8 

3.084 

1 

15  37  22.70 

9.9670 

14  12  54.0 

7.660 

1 

17  27  16.01 

9.9083 

18  32  15.7 

9.978 

2 

15  39  38.76 

9.9683 

14  20  30.5 

7J6W 

2 

17  29  33.90 

9JM)79 

18  35  11.2 

9.879 

3 

15  41  54.90 

9.9696 

14  28    }S) 

7.460 

3 

17  31  51.76 

9.9974 

18  38    0.4 

9.767 

4 

15  44  11.11 

9.9708 

14  35  28.1 

7.394 

4 

17  34    9.59 

9.9069 

18  40  43.2 

9.660 

5 

15  46  27.40 

9.3791 

14  42  49.2 

7.308 

5 

17  36  27.39 

9.9064 

18  43  19.6 

9jaa 

6 

15  48  43.77 

9.9734 

14  50    5.1 

7.991 

6 

17  38  45.16 

9J9960 

18  45  49.6 

9.447 

7 

15  51    0.21 

9.9747 

14  57  15.7 

7.133 

7 

17  41    2.90 

9J9953 

18  48  13.2 

9.341 

8 

15  53  16.73 

9iK750 

15    4  21.0 

7.045 

8 

17  43  20.60 

9.9046 

18  50  30.5 

9.935 

9 

15  55  33.32 

9.9771 

15  11  21.1 

6.957 

9 

17  45  38.25 

9.9988 

18  52  41.4 

9.196 

10 

15  57  49.98 

9.9789 

15  18  15.8 

6JB67 

10 

17  47  55.86 

9.9031 

18  54  45.9 

9.091 

11 

16    0    6.71 

9.9703 

15  25    5.1 

6.776 

11 

17  50  13.42 

9.9999 

18  56  44.0 

1.914 

12 

16    2  23.50 

9.9804 

15  31  48.9 

6.684 

12 

17  52  30.93 

9.9013 

18  58  35.6 

1.807 

13 

16    4  40.36 

9.9816 

15  38  27.2 

6JS03 

13 

17  54  48.38 

9.9004 

19    0  20.8 

1.701 

14 

16    6  57.29 

9.9897 

15  45    0.0 

6.501 

14 

17  57    5.78 

9.9806 

19    1  59.7 

1.505 

15 

16    9  14.29 

9.9838 

15  51  27.3 

6.408 

15 

17  59  23.12 

9.9884 

19    3  32.2 

1.488 

16 

16  11  31.35 

9.9848 

15  57  49.0 

6.314 

16 

18    1  40.39 

9.9879 

19    4  58.3 

1.389 

17 

16  13  48.47 

9.9857 

16    4    5.0 

6.990 

17 

18    3  57.59 

Q  QI^IQ 

19    6  18.0 

ijsm 

18 

16  16    5.64 

9.9867 

le  10  15,4 

6.196 

18 

18    6  14.73 

9.9860 

19    7  31.3 

1.168 

19 

16  18  22.87 

9.9en 

16  16  20.1 

6.091 

19 

18    8  31.79 

9.9637 

19    8  38.2 

ijm 

20 

16  20  40.16 

9.9887 

16  22  19.1 

5.035 

20 

18  10  48.77 

9.9888 

19    9  38.8 

QM6 

21 

16  22  57.51 

9.9806 

16  28  12.3 

6.838 

21 

18  13    5.67 

9.9860 

19  10  33.0 

0.860 

22 

16  25  14.91 

9.9004 

16  3:^  59.7 

5.741 

22 

18  15  22.48 

9.9796 

19  11  20.8 

0.744 

23 

16  27  32.36 

9J»19 

16  39  41.3 

54M4 

23 

18  17  39.21 

MV81 

19  12    2.3 

0.699 

l24 

16  29  49.85 

9.9010 

S.16  45  17.0 

&M7 

24 

18  19  55^ 

%gm 

B.19  12  37.5 

OJSH 
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DECEMBEB,   1886. 


OBBEKWIOH  MBAN  TIME. 

TH£  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AflceoBion. 

Biff,  for 
IMinate. 

DecUnfttion. 

Dlff.for 
IMinate 

Hour. 

Right  Asoension. 

Diff.for 
1  Minute. 

Declination. 

DiflLfnr 
IMiBute. 

SA1 

WRDI 

LY  25. 

MONDAY  27. 

i 

1 

li     in      ■ 

8 

O           1            n 

// 

h     m      8 

■ 

O          $          If 

0 

18  19  55.85 

9.9766 

8.19  12  37.5 

0.534 

0 

20     6  :3.3.J«) 

9.1591 

S.  17  42  49.1 

4.109 

1 

18  22  12.40 

9.9750 

19  13    6.4 

0.498 

1 

20    8  43.02 

9.1487 

17  38  40.4 

4.187 

2 

18  24  28.85 

9.2733 

19  13  28.9 

0.399 

2 

20  10  51.84 

9.1453 

17  34  26.7 

4.970 

3 

18  26  45.20 

9.9717 

19  13  45.1 

0.917 

3 

20  13    0.46 

9.1490 

17  30    8.0 

4.353 

4 

18  29     1.45 

9.9699 

19  13  55.0 

0.113 

4 

20  15    8.88 

9.1386 

17  25  44;} 

4.435 

5 

18  31   17.59 

9.9681 

19  13  58.7 

-  0.009 

5 

20  17  17  09 

9.1358 

17  21  1.5.8 

4.516 

6 

18  ;i3  a3.62 

3.9669 

19  13  56.1 

+  0.095 

(i 

20  19  25.10 

9.1317 

17  16  42.4 

4.A87 

7 

18  35  49.54 

9.9644 

19  13  47.3 

0.199 

7 

20  21  32.90 

9.1983 

17  12    4.1 

4.677 

8 

18  38    5..35 

9.9695 

19  13  32.2 

0.303 

8 

20  23  40.50 

9.1949 

17    7  21.1 

4.7»7 

9 

18  40  21.04 

9.9605 

19  13  10.9 

0.406 

9 

20  25  47.81> 

9.1915 

17    2  33^3 

4.636 

10 

18  42  36.61 

9.9564 

19  12  43.4 

0.509 

10 

20  27  55.08 

9.1181 

16  57  40.8 

4.814 

11 

18 '44  52.05 

9.9563 

19  12    9.8 

0.619 

11 

20  30    2.06 

9.1146 

16  52  43.7 

AMI 

12 

18  47    7.37 

9.9549 

19  11  30.0 

0.714 

12 

20  32    8.83 

9.1111 

16  47  41.9 

5.066 

13 

18  49  22.56 

9.9591 

19  10  44.1 

0.816 

13 

20  34  15.39 

9.1076 

16  42  35.5 

5.144    1 

14 

18  51  37.62 

9.9498 

19    9  52.1 

0.918 

14 

20  36  21.74 

9.1049 

16  37  24.6 

5.910    ' 

15 

18  53  52.54 

9.9476 

19    8  53.9 

1.090 

15 

20  38  27.89 

9.1007 

16  32    9.2 

5.984    1 

16 

18  56    7.a3 

9.9453 

19    7  49.7 

1. 191 

16 

20  40  33.83 

9.0979 

16  26  49.3 

5  J68  : 

17 

18  58  21.98 

9.9499 

19    6  39.4 

1.99S 

17 

20  42  39.56 

9.0837 

16  21  25.0 

5.443   : 

18 

19    0  :36.48 

9.9405 

19    5  23.1 

1.399 

18 

20  44  45.08 

9.0009 

16  15  56.2 

5.516   ' 

19 

19    2  50.84 

9.9381 

19    4    0.8 

1.499 

19 

20  46  50.39 

9.0668 

16  10  23.0 

5.566   < 

20 

19    5    5.05 

9.9366 

19    2  32.5 

1.581 

20 

20  48  55.50 

9.0833 

16    4  45.6 

5.656 

21 

19    7  19.11 

9.9331 

19    0  58.3 

1.690 

21 

20  51     0.39 

9.0788 

15  59    4.0 

5.79B 

22 

19    9  33.02 

9.iO05 

18  59  18.1 

1.719 

22 

20  53    5.07 

9.0763 

15  53  18.2 

5.786   i 

23 

19  11  46.77 

81 

9.9978 
J^DAI 

S.18  57  32.0 
r  26. 

1.817 

23 

20  .55    9.55 
TU 

9.0798 

ESDA 

S.15  47  28.1 
Y  28. 

5.616 

1 

1 

1 

0 

19  14    0.36 

9M(e» 

S.  18  55  40.1 

1.914 

0 

20  57  13.82 

8.0684 

S.15  41  33.8 

1 
5.839   . 

1 

19  16  13.80 

9.9996 

18  53  42.3 

9U)1] 

1 

20  59  17.88 

9.0660 

15  35  35.4 

6JW7   . 

2 

19  18  27.07 

9.9199 

18  51  38.7 

9.108 

2 

21     1  21.74 

9.0696 

15  29  33.0 

6un4 

3 

19  20  40.18 

9.9171 

18  49  29.3 

9.906 

3 

21     3  25.39 

9.0581 

15  23  26.5 

6.141 

4 

19  22  53.12 

9.9149 

18  47  14.1 

93)1 

4 

21    5  28.83 

9.0557 

15  17  16.0 

6.807 

5 

19  25    5.89 

9.9114 

18  44  53.2 

9.396 

5 

21    7  32.07 

9.0583 

15  n     1.6 

6.978   . 

6 

19  27  18.49 

9.9086 

18  42  26.6 

9.491 

6 

21    9  35.11 

9.0489 

15    4  43.3 

6.337 

7 

19  21>  30.92 

9.9057 

18  39  54.3 

9J«5 

7 

21  11  37.94 

9.0455 

14  58  21.1 

6.409 

8 

19  31  43.17 

9.9097 

18  37  16.4 

9.679 

8 

21  13  40.57 

8.0488 

14  51  55.1 

6.465 

9 

19  33  55JJ4 

9.1997 

18  34  32.8 

9.779 

9 

21  15  43.00 

8.0388 

14  45  25.3 

6.588  1 

10 

19  36    7.14 

9.1968 

18  31  43.7 

9.864 

10 

21  17  45.23 

8.0354 

14  38  51.7 

6J60 

11 

19  :^  18.86 

9.1937 

18  28  49.1 

9.957 

11 

21   19  47.25 

8.0380 

14  32  14.5 

tJKi 

12 

19  40  30.39 

9.1907 

18  25  48.9 

3.049 

12 

21  21  49.07 

8.0987 

14  25  33.6 

6.719  i 

13 

19  42  41.74 

9.1876 

18  22  43.2 

3.140 

13 

21  23  50.69 

9.0954 

14  18  49.0 

6.779   : 

14 

19  44  52.90 

9.1845 

18  19  32.1 

3.930 

14 

21  25  52.12 

8U»98 

14  12    0.9 

6.839 

15 

19  47    3.88 

9.1814 

18  16  15.6 

3.390 

15 

21  27  53.35 

8.0189 

14    5    9.2 

6.881 

16 

19  49  14.67 

9.1789 

18  12  53.7 

3.409 

16 

21  29  54.39 

8.0157 

13  58  14.0 

6.848 

17 

19  51  25.27 

9.1750 

18    9  26.5 

3.498 

17 

21  31  55.23 

9.0194 

13  51  15.4 

iMm 

18 

19  53  35.67 

9.1718 

18    5  53.9 

3.586 

18 

21  33  55.88 

9.0089 

13  44  13.3 

IMS 

19 

19  55  45.88 

9.1686 

18    2  16.1 

3^)74 

19 

21  35  56.34 

8.0061 

13  37    7.8 

7.118  j 

20 

19  57  55.90 

9.1663 

17  58  33.0 

3.769 

20 

21  37  56.61 

8.0086 

13  29  59.0 

7.174 

21 

20    0    5.72 

9.1690 

17  54  44.7 

3.848 

21 

21  39  56.68 

1.9996 

13  22  4&9 

7.998 

22 

20    2  15.34 

9.1587 

17  50  51.3 

3.033 

22 

21  41  56.56 

1.9965 

13  15  31.5 

7JB64 

23 

20    4  24.76 

9.1554 

17  46  52.7 

4U)18 

23 

21  43  56.26 

1.9935 

13    8  12.8 

7J36 

[24 

20    6  33.99 

9.1681 

8.17  42  49.1 

4.103 

24 

21  45  55.78 

1.9804 

8.13    0  50.9 

7J61 
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GEBENWIOH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


H<mr. 
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Rt^ht  Asoenaion. 


BUTfor 
1  Minute. 


DeoUsation. 


WEDNESDAY  29. 


h  Di 
21  45 
21  47 
21  49 
21  51 
21  53 


5 

21  55 

6 

21  57 

7 

21  59 

8 

22     1 

9 

22    3 

10 

22    5 

11 

22    7 

12 

22    9 

13 

22  11 

14 

22  13 

15 

22  15 

16 

22  17 

17 

22  19 

18 

22  21 

19 

22  23 

20 

22  25 

21 

22  27 

22 

22  29 

23 

22  30 

55.78 

1.9904 

55.11 

1.987? 

54.26 

1.9643 

5:3.2:3 

1.9813 

52.02 

1.9784 

50.64 

1.9755 

49.08 

1.9726 

47.a5 

1.9697 

45.44 

1.9668 

43.36 

1.9640 

41.12 

1. 9619 

38.71 

1.9584 

36.13 

1.9557 

33.39 

1.9530 

30.49 

1.9503 

27.43 

1.9477 

24.22 

1.9459 

20.85 

1.9426 

17.33 

1.9401 

13.66 

iJ»76 

9.84 

I.935S 

5.88 

1.9337 

1.77 

1J»03 

57.52 

1.9380 
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11 
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10 
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10 

S.  9 
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53  25.9 
45  57.8 
38  26.6 
:30  52.3 
2:3  15.1 
15  .34.9 
7  51.8 
0  5.8 
52  16.9 
44  25.2 
36  30.7 
28  33.5 
20  a*3.6 
12  31.0 


4 
56 
48 
:39 
31 


25.8 

18.0 

7.7 
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39.5 

23  21.7 

15     1.5 
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58  14.0 


THURSDAY  30. 
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22  34 
22  36 
22  38 
22  40 
22  42 
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22  48 
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22  53 
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23 
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23  10 
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23  14 
23  16 
S3  18 


53.13 
48.60 
43.94 
39.15 
34^23 
29.18 
24.01 
18.71 
13.30 
7.77 
2.12 
56.36 
50.49 
44.51 
38.43 
32.25 
25.97 
19.59 
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6.56 
59.91 
53.17 
46.35 
39.45 
32.47 


1.9957 
1.9934 

1.9219 
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1.9148 
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1.9088 
1.9068 
1.9049 
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1.9013 
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9 
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7 
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15 
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17.3 
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35.6 
57.4 
17.1 
34.7 
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3.9 
15.6 
25.3 
33.1 
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46.2 
45.1 
42.3 
37.8 
31.7 
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29 
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53 
44 
35 
26 
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Dlfllfor 
llClaato. 
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7.743 
7.791 
7.838 
7.885 
7.931 
7.976 
6.031 
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8.193 
6.S35 
8.976 
8.317 
8.357 
8.396 
8.434 


6.479 
8.510 
8.647 
8.583 
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8.664 
8S60 
8.7S3 
8.786 
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8.899 
8.864 
8.886 
8.915 
8.946 
8.976 
9.004 
9.033 
9U)61 
9.088 
9.115 
9.149 
9.167 
9.199 
9.917 


Hour. 
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Difllfbr 
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FRIDAY  31. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h  m 
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23  46 
23  48 
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23  52 
23  54 
23  56 
23  57 
23  59 

0     1 


32.47 
25.42 

18.30 
11.11 

3.86 
56.54 
49.16 
41.73 
34.24 
26.70 
19.11 
11.48 

3.80 
56.08 
48.33 
40.55 
32.74 
24.90 
17.03 

9.14 

1.24 
53.32 
45.39 
37.45 


• 

1.8831 
1.8819 
1.8808 
1.8797 
1.8786 
1.8775 
1.8766 
1.8757 
1.8748 
1.8739 
1.8732 
1.8794 
1.8717 
1.8711 
1.8706 
1.8701 
1.8696 
1.8691 
13»7 
1.8684 
1.8689 
1.8679 
1.8678 
1.8677 


S.  6  16  51.6 

6  7  37.8 

5  58  22.6 

5  49  ao 

5  39  48.0 

5  30  28.7 

5  21  8.0 

5  11  46.1 

5  2  22.9 

4  52  58.5 

4  43  32.9 

4  34  6.2 

4  24  38.3 

4  15  9.3 

4  5  39.3 

3  56  8.3 

3  46  36.3 

3  37  3.3 


27  29.3 
17  54.4 
18.7 


8 


3 
3 
3 

2  58  42.2 
2  49  4.9 
S.  2  39  26.7 


9.917 
9JM9 
9.966 
9.988 
9.311 
9J333 
9.95S 
9J76 
9J97 
9.417 
9.436 
9.456 
9.474 
9.491 
9.508 
94»6 
9.549 
9.558 
9S!4 
9J88 
9US09 
9.615 


9.643 


SATURDAY,  JANUARY  1,  1887. 
0  I     0    3  29.51  I    iJBvm  [8.  2  29  47.7  |     9jk6 


PHASES  OF  THE  MOON. 


}>  First  Quarter  .  Dec 
O  Full  Moon  .... 
(C  Last  Quarter.  .  .  . 
•  New  Moon     •    .    .    . 


d  h  m 

3  2  25.0 

10  21  30J2 

17  18  39.1 

24  21  54.7 


(C  Apogee. 
(C  Perigee. 
<C  Apogee. 


d       h 

.  Dec      8  2^ 

.    .    .    15  12.0 

...    81  03 
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GBEENWIGH  MEAN  TIME. 

LUNAK  DISTANCES. 

■ 

* 

h 

1 

Kamo  ftod  Diiootioii 
of  Olijoot. 

Noon. 

P.L. 
of 

Dur. 

I1Ti>. 

P.L. 

of 

Diff. 

Vlh. 

P.L.' 

of 

Diff. 

Vi^ 

P.L. 

of 

Dift 

SUK 

W, 

67  14  23 

3409 

66  36  29 

3417 

69  5^26 

3495 

7\  20'  la 

3439 

Maes 

W. 

34  22  37 

3347 

35  45  54 

3351 

37    9    6 

3356 

38  32  13 

3361 

a  Arietb 

£. 

79  30  27 

3198 

78    3  20 

3161 

76  36  24 

3170 

75    9  39 

3179 

AldebaraD 

E, 

111  44    6 

30O6 

110  14    1 

3013 

108  44    5 

3090 

107  14  17 

3096 

2 

Sun 

W. 

78    7  25 

3461 

79  28  f« 

3464 

80  49  37 

3468 

82  10  37 

3471 

Ma&8 

W. 

45  26  34 

3379 

46  49  14 

3389 

48  11  51 

3384 

49  34  26 

3386 

• 

a  A(|^uil8e 

W. 

39  34  42 

4483 

40  38  49 

4409 

41  44    8 

4399 

42  50  34 

4961 

a  Arietis 

E. 

67  58  28 

3990 

66  32  42 

3998 

65    7    6 

3936 

63  41  40 

39M  : 

AldebaraD 

E. 

99  47  12 

3054 

98  18    6 

3058 

96  49    5 

3061 

95  20    8 

3065  ; 

i 

3 

Snir 

W. 

88  54  55 

3479 

90  15  43 

3480 

91  36  30 

3479 

92  57  18 

3478  ' 

MaE8 

W, 

56  26  56 

3389 

57  49  25 

3388 

59  11  55 

3387 

60  34  26 

3386  I 

a  A<]^uileB 
a  Arietb 

W. 

48  36  47 

4005 

49  48  22 

3964 

51     0  37 

3990 

52  13  30 

3809  ! 

E, 

56  3(3  38 

3981 

55  12    4 

3988 

53  47  38 

3995 

52  23  21 

3304 

Aldebaran 

E. 

87  56    6 

3079 

86  27  22 

3079 

84  58  38 

3071 

83  29  53 

3070 

4 

Sun 

W, 

99  41  48 

3464 

101    2  52 

3461 

102  24    0 

3456 

103  45  14 

3450 

Mars 

W. 

67  27  42 

3370 

68  50  33 

70  13  29 

3359 

71  36  32 

3354 

a  Aquile 

W. 

58  26    3 

3746 

59  42    1 

3793 

60  58  24 

3609 

62  15  12 

3077  i 

a  Arietb 

E. 

45  24  30 

3359 

44    1  19 

3365 

42  38  22 

3379 

41  15  41 

3383  ; 

Aldebaraii 

E, 

76    5  39 

3058 

74  36  38 

3064 

73    7  32 

3050 

71  38  21 

3044 

5 

Sun 

W. 

110  33    3 

3417 

111  55    0 

3409 

113  17    6 

3400 

114  39  22 

3308 

Mars 

W. 

78  33  31 

3319 

79  57  20 

3311 

81  21  19 

3309 

82  45  28 

3904  . 

a  AquilflB 

W. 

68  44  55 

3576 

70    3  55 

3558 

71  23  15 

3641 

72  42  54 

3S98 

Fomalhaut 

W. 

35  52  52 

3999 

37    4  39 

3919 

38  17  40 

3868 

39  31  49 

3791 

Aldebaran 

E. 

64  10  40 

3014 

62  40  44 

3006 

61  10  38 

9997 

59  40  22 

9989 

6 

Sun 

W. 

121  33  20 

3343 

122  56  42 

S339 

124  20  17 

-3390 

125  44    5 

3308 

a  Aquile 

W. 

79  25  49 

3443 

80  47  17 

3499 

82    9    1 

3414 

83  31    2 

3400 

Fomalhaut 

W. 

45  57    7 

3545 

47  16  41 

3506 

48  36  59 

3468 

49  57  59 

3439 

a  Pf'ffasi 
Aldebaran 

W. 

32  57    9 

4140 

34    632 

4038 

35  17  34 

3046 

3630    7 

3863 

E. 

52    6  16 

9949 

50  34  50 

9931 

49    3  10 

9880 

47  31  17 

9900 

Saturn 

E. 

95  34  31 

9997 

94    2  47 

9916 

92  30  49 

9006 

90  58  37 

9884 

Pollux 

E. 

96    3    9 

3006 

94  33    4 

9996 

93    246 

9086 

91  32  15 

9074 

7 

Fomalhaut 

W. 

56  52  24 

3978 

58  17    1 

3858 

59  42    9 

8996 

61    7  48 

3900 

a  Pegasi 

W. 

42  52    3 

3541 

44  11  42 

8490 

45  32  17 

3443 

46  53  45 

3389 

Aldebaran 

E. 

39  48    7 

9848 

38  14  42 

9836 

36  41     1 

9093 

35    7    3 

9810 

Saturn 

E. 

83  13  55 

9836 

81  40  12 

9891 

80    6  12 

9009 

78  31  56 

9785 

Pollux 

E. 

83  55  59 

9914 

82  23  58 

9909 

80  51  42 

9090 

79  19  10 

9876 

8 

Fomalhaut 

W. 

68  23  16 

3086 

69  51  43 

3065 

71  20  96 

8046 

72  49  53 

3095 

a  Pegasi 

W. 

53  52  46 

3913 

55  18  40 

3189 

56  45  11 

8168 

58  12  18 

3193 

Saturn 

E. 

70  36  12 

9799 

69    0  10 

9n4 

67  23  49 

8701 

65  47  10 

9687! 

Pollux 

E. 

71  ;32  27 

9815 

69  58  18 

9809 

68  23  53 

9790 

66  49  12 

9777 

Regains 

E. 

J07  20  16 

9749 

105  44  32 

9796 

104    8  29 

8714 

102  32    8 

9700 

9 

Fomalhaut 

W. 

80  22  14 

9935 

81  53  48 

9919 

83  25  43 

9909 

84  57  59 

9887 

aPe^i 
a  Anetis 

W. 

65  36  14 

9905 

€7    633 

9973 

68  37  20 

9061 

70    8  34 

9900 

■ 

W, 

23  10    9 

3688 

24  27    9 

3547 

25  46  41 

• 

3499 

27    8  25 

3397  1 

1 
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LtniAB  DISTANCES. 


1 

oroi(j«t. 

Midnight. 

P.L. 
of 

XVh. 

KL. 
el 

XVIIIl'- 

P.L. 

of 

DIff. 

XXl". 

P.L, 
of 

1 

SlIEf 

W. 

72  41  M 

S«8 

7I    3  27 

3«« 

75  24  53 

3431 

76  46  12 

34M 

Mau 

w. 

3ff55  14 

33SS 

41   18  10 

33ae 

42  41     3 

3379 

44    3  50 

a  ArieUfi 

E. 

73  43    5 

311)8 

/2  16  41 

3JM 

70  50  27 

3304 

69  24  23 

3919 

Aldebnran 

E. 

105  44  37 

3m 

104  15    5 

3039 

102  45  41 

3045 

101   16  23 

soeo 

s 

801. 

W. 

83.11  33 

3m 

84  52  26 

3«« 

86  13  17 

3478 

87  34    6 

3478 

Hau 

W. 

50  56  59 

3387 

52  19  30 

3388 

St  42    0 

339D 

55    4  28 

3380 

a  Aquilffi 

W. 

43  58    3 

45     6  29 

«JU 

46  15  47 

WW 

47  25  54 

aArietis 

E. 

C3  16  33 

Tl 

60  51  14 

3IB8 

59  96  13 

58     1  2t 

3973 

Aldetmrnii 

E. 

m  51  15 

SMT 

92  22  25 

■10  53  37 

3070 

89  24  51 

3071 

3 

Stm 

W. 

94  18    7 

M7« 

95  38  58 

3473 

96  59  52 

3471 

98  20  48 

3468 

Mau 

W. 

61  56  59 

3383 

iSi   19  :)5 

3380 

64  42  14 

3378 

66    4  56 

3374 

oAqiiiln 
fliAiittis 

W. 

m  2(i  58 

3899 

51  40  59 

55  55  31 

3800 

57  10  33 

E. 

50  5!l  14 

49  35  17 

3»l 

48  II  30 

3331 

46  47  54 

AldelMmi 

E. 

82     1     7 

3oae 

80  :t2  19 

79    3  29 

77  ;M  36 

3061 

4 

Sun 

W. 

105    634 

34« 

106  28    0 

3438 

107  49  33 

3431 

109  11   14 

34M 

HaR8 

W. 

72  59  41 

74  22  57 

33« 

75  46  20 

333S 

77    9  .11 

33»7 

•I  Aquiln 
aAneiia 

w. 

63  32  24 

Ii4  49  59 

3639 

(Hi    7  56 

67  26  15 

3999 

E. 

39  53  17 

38  31   12 

3430 

37    9  29 

35  48   11 

Aldebarai) 

E. 

70    9    3 

3039 

08  39  39 

3033 

67  10    7 

3097 

65  40  28 

3090 

5 

Bun 

W. 

116    1  48 

3383 

117  24  24 

3373 

118  47  11 

3383 

120  10  10 

3333 

Mars 

w. 

84    9  47 

85  34  17 

86  56  59 

86  23  54 

39S3 

a  AquiliE 

w. 

74    2  53 

XM 

77,  a  10 

76  43  43 

78    4  38 

Pomalhflut 

w. 

40  47    ] 

ma 

42    3  13 

3881 

43  20  SO 

3033 

44  38  19 

3987. 

E. 

58    9  56 

tS8I 

56  39  19 

9971 

55     8  30 

9909 

53  37  29 

9tS9 

6 

Suif 

W. 

127    8    6 

3897 

128  32  21 

3989 

m  56  50 

3973 

131  21  33 

3961 

aAqiiilffi 

w. 

84  53  19 

86  15  52 

3379 

87  38  40 

3390 

8!)     1  43 

3347 

w. 

51  19  39 

3399 

52  41  57 

33n 

54    4  51 

3337 

55  28  20 

3306 

Alde^niii 

w. 

37  44    4 

3768 

38  59  19 

a»i8 

40  15  47 

3694 

41  :»23 

3999 

E. 

45  59    9 

S8B8 

44  26  47 

988& 

42  54    9 

41  21   16 

9861 

Satukh 

E. 

89  26  11 

ssaa 

87  53  30 

a«7i 

86  20  34 

84  47  22 

9847 

Pollujc 

E. 

90    1  30 

9MS 

88  30  30 

90M 

86  59  15 

9939 

85  27  45 

9906 

7 

W. 

62  33  57 

31TS 

64    035 

31S3 

65  27  41 

3IW 

66  55  15 

3107 

aPefraai 

W. 

48  16    3 

33ST 

49  39    9 

331B 

51     2  59 

52  27  32 

Aldebarnh 

E. 

33  32  48 

»J»7 

31  58  16 

30  23  26 

28  48  18 

Satvbn 

E. 

76  57  22 

3799 

75  22  31 

9n> 

73  47  23 

ana 

72  11  57 

Pollux 

E. 

77  46  ai 

MM 

76  13  16 

9899 

74  39  56 

9840 

73    6  20 

9897 

8 

W. 

74  19  35 

3(M» 

75  49  41 

S9ST 

77  20  10 

9969 

78  51     1 

KM 

aPegaw 

W. 

59  40    0 

309S 

61     8  16 

30<0 

62  37    4 

64    6  24 

Satdkk 

E. 

64  to  13 

9(773 

62  32  57 

9080 

60  55  23 

9646 

59  17  30 

9639 
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» 

Name  and  DlroetloB 
of  Object. 

Noon. 

P.L. 
of 

Diff. 

npt. 

P.L. 

of 

Diff. 

Vlh. 

P.L. 

of 

Diff. 

IXh- 

P.L. 

of 

Diff. 

O           /        It 

O           /         // 

O           t        II 

O         t        ft 

9 

Saturn 

E. 

57  99  19 

9618 

56    0  49 

9606 

54  22    1 

9509 

52  42  55 

9679 

Pollux 

E, 

58  51  51 

arm 

57  15  38 

9710 

55  39  11 

9700 

54    2  31 

9001 

Regulus 

E. 

94  25  43 

9631 

92  47  30 

9617 

91     8  58 

9003 

89  30    7 

9560 

10 

Fomalhaut 

W. 

92  43  55 

9R91 

94  17  56 

9809 

95  52  12 

9798 

97  26  42 

9780 

a  PegaMi 
a  Arietis 

W. 

77  50  59 

9839 

79  24  36 

9893 

80  58  34 

9807 

82  32  53 

9709 

W. 

34  22  11 

9980 

35  52  49 

9939 

37  24  27 

9888 

38  57    1 

9840 

Saturn 

E. 

44  22  57 

9516 

42  42    6 

9504 

41     0  58 

9499 

39  19  34 

MSI 

Pollux 

E. 

45  56  18 

9653 

44  18  35 

9649 

42  40  46 

9646 

41    2  53 

9644 

Regulus 

E. 

81  11  15 

9594 

79  30  35 

9511 

77  49  37 

9498 

76    8  21 

94n 

11 

a  Arietis 

W. 

46  51  19 

9694 

48  28    7 

9670 

50    5  27 

9648 

51  43  17 

9096 

Saturn 

E. 

30  48  51 

9433 

29    6    3 

9494 

27  23    3 

9417 

25  39  53 

9419 

Regulus 

E. 

67  37  52 

9499 

65  54  59 

9419 

64  11  51 

9408 

62  28  28 

9306 

13 

a  Arietis 

W. 

59  59    2 

9541 

61  39  18 

9597 

63  19  54 

9514 

65    0  48 

9509 

Aldebanui 

W. 

26  20    2 

9354 

28    4  43 

9346 

29  49  36 

9339 

31  34  39 

9331 

Regulus 

E. 

53  48    9 

9354 

52    3  28 

9346 

50  18  35 

9338 

48  33  31 

S3S1 

Spica 

E. 

107  25  55 

9380 

105  41  51 

9371 

103  57  34 

9363 

102  13    6 

9356 

13 

a  Arietis 

W. 

73  29    8 

9454 

75  11  26 

9446 

76  53  55 

9440 

78  36  33 

9433 

Aldebaran 

W. 

40  22  23 

9300 

42    8  22 

9996 

43  54  27 

9901 

45  40  39 

S»7 

Regulus 

E. 

39  45  49 

9309 

37  59  52 

S996 

36  13  47 

Stt09 

34  27  36 

S»7 

Spica 

E. 

93  28  17 

9394 

91  42  53 

9390 

89  57  22 

9315 

88  11  44 

9311 

Jupiter 

E. 

100  48  11 

9360 

99    3  39 

9355 

97  18  59 

9350 

95  34  12 

99IB 

14 

a  Arietis 

W. 

87  11  35 

9413 

88  54  51 

9410 

90  38  11 

9409 

92  21  33 

9406 

Aldebaran 

W. 

54  33    3 

9971 

56  19  45 

9968 

58    6  31 

9967 

59  53  19 

9906 

Spica 

E. 

79  22  17 

9996 

77  36  12 

9994 

75  50    4 

9903 

74    3  54 

9901 

Jupiter 

E. 

86  48  55 

9330 

85    3  39 

9397 

83  18  19 

9395 

81  32  56 

9304 

Sun 

E. 

139  36    8 

9699 

137  57  52 

9694 

136  19  30 

9691 

134  41    3 

9617 

15 

Aldebaran 

W. 

68  47  43 

9969 

70  34  38 

9969 

72  21  33 

9963 

74    8  27 

9964 

Pollux 

W. 

26  30    4 

9585 

28    9  20 

9550 

29  49  24 

9591 

31  30    8 

9497 

Saturn 

W. 

26    1  47 

9971 

27  48  29 

9968 

29  a5  16 

9966 

31  22    7 

9963 

Spica 

E. 

65  12  50 

99dl 

63  26  38 

9993 

61  40  28 

9995 

59  54  21 

9997 

Jupiter 

E. 

72  45  38 

939] 

71     0    9 

9391 

69  14  40 

9399 

67  29  12 

938S 

Sun 

E. 

126  27  51 

9607 

124  49    6 

9607 

123  10  20 

• 

9606 

121  31  33 

9006 

16 

Aldebaran 

W. 

a3    2  36 

9970 

84  49  19 

9979 

86  36    0 

9974 

88  22  38 

9977 

Saturn 

W. 

40  16  43 

9963 

42    3  37 

9964 

43  50  30 

9965 

45  37  21 

9906 

Pollux 

W. 

40    0  39 

9493 

41  43  41 

9415 

43  26  54 

9408 

45  10  17 

9409 

Spica 

E. 

51     4  36 

9311 

49  18  53 

9315 

47  33  16 

9390 

45  47  46 

9395 

Jupiter 

E. 

58  42  19 

9331 

56  57    4 

9333 

55  11  52 

9335 

53  26  44 

9337 

Sun 

E. 

113  17  46 

9610 

111  39    5 

9619 

110    0  26 

9614 

108  21  50 

9615 

17 

Aldebaran 

W. 

97  14  50 

9990 

99     1     4 

9994 

100  47  13 

9997 

102  33  17 

9300 

Saturn 

W. 

54  30  55 

9978 

56  17  27 

9980 

58    3  56 

9983 

59  50  21 

9M 

Pollux 

W. 

53  48  49 

9388 

55  32  41 

9367 

57  16  35 

9386 

59    0  30 

9386 

Regulus 

W. 

17    7  41 

9993 

18  53  51 

9996 

20  39  57 

9998 

22  25  59 

9309 

Spica 

E. 

37    2  24 

9361 

35  17  53 

9370 

33  33  35 

9381 

31  49  33 

9383 

Jupiter 

E. 

44  42    8 

9355 

42  57  29 

9359 

41  12  55 

S364 

39  28  2^ 

9308 

XVL 
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GBEENWICE  MEAN  TIME. 

LUNAB  DISTANCES. 

i7 

p.  L. 

P.  L. 

P.  L. 

P.  L. 

•1 

NansudlMrKtlan 
of  OI««t. 

Midnight. 

XVh. 

Diir. 

xvnih 

DM. 

9S40 

XXP- 

Dlff. 

{   9 

Satukh 

E. 

51°    3  31 

9$W 

49  23  49 

9U3 

47°  43  49 

4  J    3  32 

9597  , 

Poliiw 

E. 

52  25  39 

Mas 

50  48  35 

99?a 

49  11    ISI 

9«6« 

47  33  53 

9659  : 

ReguUis 

E. 

87  50  .W 

SS7« 

86  11  2!> 

86*9 

84  31  49 

9948 

82  51  37 

5S3T 

10 

FomalhHMi 

W. 

99     1  24 

arso 

100  m  IS 

B7JI 

109  11  94 

mra 

10:)  46  40 

9758  ■ 

a  Arieiiit 

W. 

84    7  :ii 

am 

85  42  26 

97M 

87  17  38 

9754 

88  53     6 

9749  ' 

w. 

AO  30  as 

S8IJ 

42    4-36 

9779 

43  39  31 

9T49 

45  15     6 

SiTDRM 

E. 

37  37  54 

IMJO 

a-i  55  59 

9400 

34  13  50 

wso 

39  31  27 

9441    : 

Pollux 

E. 

39  24  58 

SMS 

37  47    a 

9645 

36    9    8 

9849 

34  3J  19 

9650  1 

Reg..I..>. 

E. 

71  26  48 

94M 

72  44  58 

9463 

71     2  52 

94SI 

69  20  30 

9440 

;ii 

ttArietis 

W. 

53  21  36 

55    0  29 

858« 

56  39  33 

BSTB 

58  19    7 

XM 

BATtniN 

E. 

23  seal 

Z 

22  13  10 

9«M 

20  2»  41 

9403 

18  46  10 

am 

Refiiliifi 

E. 

60  44  51 

9380 

59    1     0 

57  16  56 

55  32  39 

9309  : 

12 

oArietiii 

W. 

66  41  59 

a4M 

68  23  26 

94N 

70    5    7 

947L 

71  47    1 

94a9| 

W. 

33  1»  53 

MM 

35    5  17 

9318 

36  50  50 

9319 

38  36  32 

9306 

RsiniluB 

E. 

46  48  17 

3sat 

45    2  53 

43  17  90 

41  31  38 

9307 

Spi«. 

E. 

100  28  27 

3318 

98  43  38 

9349 

06  58  40 

9338 

95  13  33 

9330  ' 

\3 

a  Arieiie 

W. 

80  19  ao 

iMaa 

89    2  15 

9424 

83  45  16 

9419 

85  28  23 

9418! 

Aldebami) 

W. 

47  96  57 

SSS3 

49  13  21 

9980 

50  59  50 

52  46  34 

S,^ 

E. 

32  41  18 

saw 

30  54  55 

9981 

29    8  27 

9977 

27  21  54 

asm 

E. 

86  96    1 

fiSOT 

84  40  12 

9304 

89  54  18 

9300 

81    8  19 

9BBS 

Jupitbh 

E. 

93  49  19 

0349 

92    4  20 

9338 

i)0  19  16 

933S 

68  34    8 

9339 

U 

a  ArietiH 

W. 

94    4  56 

H08 

95  48  90 

9408 

97  31  44 

9408 

99  15    8 

9400 

W. 

61  40    9 

99M 

6327    1 

9994 

65  13  54 

9»3 

67    0  48 

9989 

Spicn 

E. 

72  17  42 

ssei 

70  31  99 

68  45  16 

9991 

66  59    3 

9591 

Jupiter 

E. 

79  47  31 

78    2    4 

9399 

76  16  36 

9391 

74  31     7 

Son 

E. 

133    a  31 

m* 

131  23  S5 

9619 

199  45  16 

mo 

128    6  34 

9609 

IS 

W. 

75  55  20 

9904 

77  42  12 

99efl 

79  29    a 

9Bff7 

81  15  50 

9968 

Pollux 

W. 

33  11  as 

34  53  10 

9480 

36  35  20 

S4U 

38  17  51 

9433 

Saturn 

w. 

33    9     1 

34  55  56 

36  42  59 

38  99  48 

Spica 

E. 

58    8  17 

WK 

56  29  16 

9301 

54  36  18 

9304 

59  50  95 

JunTBR 

E. 

65  43  46 

am 

63  58  21 

9395 

62  12  58 

9396 

60  27  37 

9398 

Sus 

E, 

119  52  45 

118  13  58 

9807 

116  35  12 

9606 

114  56  28 

16 

W. 

90    9  12 

9979 

ai  55  42 

9981 

33  42    9 

3984 

95  98  39 

9987   1 

tJATURD 

W. 

47  24  10 

49  10  56 

50  57  39 

9979 

52  44  19 

POIIUT 

w. 

46  53  49 

9397 

48  37  88 

9394 

50  21  12 

9391 

52    4  59 

9386 

Spica 

E. 

44    223 

42  17    8 

40  32    3 

38  47    8 

9309 

JuriTBR 

E. 

51  41  39 

aui 

49  56  39 

9344 

48  11  44 

46  26  53 

93G1 

Sun 

E. 

106  43  16 

9618 

105    4  46 

9691 

103  26  19 

SffH 

101  47  56 

9896 

17 

AldebBran 

W. 

104  19  17 

9303 

106    5  12 

9307 

107  51     1 

Kll 

109  36  45 

3314 

Saturk 

w. 

61  36  41 

9S» 

63  22  56 

65    9    7 

66  55  13 

9300 

Pollux 

w. 

60  44  25 

62  28  19 

64  12  12 

9389 

65  56    2 

Sp^ 

w. 

24  11  56 

9309 

25  57-48 

9306 

27  43  36 

9311 

39  29  19 

93IS 

E. 

30    S48 

9407 

28  32  23 

9493 

26  39  21 

9449 

94  56^6 

H64 

JupmR 

E. 

37  44    7 

am 

35  59  53 

9378 

34  15  47 

est 

32  31  49 
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XVIL 


GREENWICH  MEAN  TIME. 

LUNAB  DI8TAKCE8. 

Kamo  and  Btreotlon 
ofOtt|«et. 

Noon, 

• 

P.L. 

of 
BUT. 

IIP- 

P.L. 

of 
IMif. 

Vlh. 

P.L. 

of 

Diir. 

IXb. 

P.L. 
•f 

IMC 

17 

Sun 

£. 

lod    ^37 

98» 

9^31  22 

9639 

96  53  11 

9636 

95  15    5 

9M 

18 

Saturn 

Pollux 

ReguluB 

Jupiter 

Sun 

W. 
W. 
W. 
E. 
E. 

68  41  13 
67  39  50 
31  14  56 

30  48    0 
87    5  49 

S903 
9393 
9319 
S396 
9659 

70  27    8 
69  23  35 
33    0  28 
29    4  20 
85  28  14 

9307 
9395 
9393 
9403 
9663 

72  12  57 
71     7  17 
34  45  54 
27  20  50 
a3  50  44 

9311 
9397 
9397 
9419 
9667 

73  58  41 
72  50  56 
36  31  14 
25  37  32 
82  13  20 

9315 
9400 
9331 
9«» 
9679 

19 

Saturn 

Pollux 

ReguluB 

Sun 

W. 
W. 
W. 
E. 

82  45  52 
81  28    3 
45  16  24 
74    7  56 

9336 
9417 
9353 
9696 

84  30  59 
8:)  11  13 
47    1    7 
72  31  11 

9940 
9499 
9357 
9701 

86  16    0 
84  54  17 
48  45  44 
70  54  32 

9345 
9496 

9369 
9706 

88    0  54 
86  37  15 
50  30  14 
69  18    0 

9349 
9430 
9306 

9719 

20 

PoUux 

ReguluB 

Sun 

W. 
W, 

E. 

95  10  24 
59  10  59 
61  17  14 

9455 
9391 
9741 

96  52  40 
60  54  46 
59  41  28 

9469 
9396 
9747 

98  34  47 
62  38  2G 
58    5  50 

9467 
9409 
9753 

100  16  46 
64  21  58 
56  30  20 

9474 
9407 
9760 

21 

ReffuluB 

Spica 

Sun 

W, 
W. 

E. 

72  57  40 
20    7  23 
48  35    4 

9436 
9633 
9795 

74  40  23 
21  45  33 

47    0  29 

9449 
9619 
9809 

76  22  58 
23  24  11 
45  26    4 

9448 
9596 
9611 

78    5  24 
25    3  11 
43  51  50 

9455 

9585 
9818 

22 

Re^luB 
Spica 

Sun 

W. 
W. 
E. 

86  35  14 
33  20  45 
36    328 

9489 
9566 

9666 

88  16  43 
35    0  26 
34  30  25 

9496 
9567 
9876 

89  58    2 
36  40    6 
82  57  35 

9503 
9560 
9887 

91  39  11 
38  19  43 
31  25    0 

9511 
9579 
9899 

26 

Sun 

Fomalhaut 

aPegaai 

E. 
E. 

13  14  16 
50  13  41 
64  45  30 

3366 

3318 
3173 

14  37  11 

48  49  50 
63  18  48 

3338 
3355 
3194 

16    0  38 
47  26  42 
61  52  32 

3390 
3394 
3917 

17  24  26 
46    4  19 
60  26  43 

3310 
3437 
3940 

27 

Sun 

Fomalhaut 
a  Peffasi 
a  AnetiB 

W. 
E. 
E. 
E, 

24  24  53 
39  25  36 
53  25    1 
95  32  13 

3309 
3709 
3378 
3014 

25  48  54 
38    8  58 
52    2  19 
94    2  18 

3313 
3779 
3410 
3094 

27  12  50 
36  53  34 
50  40  14 
92  32  35 

3319 
3856 

3444 
3034 

28  36  39 
35  39  29 
49  18  47 

91     3    4 

* 

3395 
3941 
3480 
3044 

28 

Sun 

aPe^i 
a  AnetiB 

E. 
E. 

35  33  50 
42  42  36 
83  38  35 

3361 
3706 
3094 

36  56  51 
41  25  55 
82  10  18 

3369 
3769 
3104 

38  19  43 
40  10  13 
80  42  13 

3376 
3899 
3114 

39  42  27 
38  55  34 
79  14  20 

3384 

3194 

29 

Sun 

a  Aq^^uilflB 

aAnetifl 

Aldebaran 

W. 
W. 
E. 
E. 

46  33  59 

36  55  59 

71  57  56 

103  51  58 

3419 
4733 
3173 
3019 

47  55  54 

37  56  31 

70  31  15 

102  22    0 

3496 
4696 
3183 
3018 

49  17  41 

;i8  58  a3 

m    4  46 

100  52  10 

3431 
4530 
3193 
3095 

50  39  22 

40     1  59 
67  :W  29 
99  22  28 

3438 
4444 
3903 
3031 

90 

Sun 

aAqjuilflB 
a  AnetiB 
Aldebaran 

W. 
W, 
E. 
E. 

57  26  12 
45  36  13 
60  29  57 
91  55  46 

3463 
4194 
3959 
3057 

58  47  18 
46  45  52 

59  4  49 
90  26  44 

3466 
4077 
3963 
3061 

60    8  20 
47  56  16 
57  39  54 
88  57  47 

3470 
4034 
3973 
3064 

61  29  18 
49    7  22 
56  15  11 
87  28  53 

3479 
3903 
3963 
3067 

31 

Sun 

aAquilflB 
a  AnetiB 
Aldebaran 

W. 
W, 
E. 
E. 

68  13  30 
55  11  51 
49  14  44 
80    5  12 

3480 
3836 
3341 
3076 

69  34  16 
56  26  16 
47  51  20 
78  36  33 

3480 
3811 
3354 
3077 

70  55    2 
57  41    7 
46  28  11 
77    7  55 

3480 
3788 
3367 
3077 

72  15  48 
58  56  22 
45    5  17 
75  39  17 

3480 
3785 
3388 
3076 

xvm. 
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LUNAR  DISTAHCB8. 

1 

oroi^Mt. 

Midnight. 

P.L. 

of 

Dlff. 

xv*. 

Dfit 

xvra"- 

P.L. 
of 
Dlff. 

XX1>- 

P.L. 

or 

Diff. 

17 

Soil 

E. 

9^37    -i 

au3 

91°  59    S 

1^ 

dS  21  ifi 

9611 

8143  30 

tm 

18 

StTDRH 

Pollux 
iU-gulux 

JOWTBIl 

Son 

W. 
W. 
W. 
E. 

E. 

75  44  19 
74  34  31 
38  16  28 
S3  54  2C 
80  3«    3 

IM03 

(OSS 

77  39  53 
76  IB    1 
40     1  36 
22  11  35 

78  58  52 

33tt 
»«« 

nxa 

9449 

79  15  19 
78     1  27 
41  16  38 
30  29    0 
77  21  47 

94SS 

9e8» 

81    0  39 
79  44  48 
43  31  34 
18  46  44 

75  44  48 

9339 

M7S 
9CBI 

IS 

SATDRn 
PollHI 

Snn 

W. 

w. 
w. 

E. 

89  45  42 
88  20    7 
52  14  37 
67  41  36 

33M 

91  30  93 
90    3  52 
53  58  53 
66    5  19 

aa&s 
son 

93  14  57 
91  45  30 
55  43    2 
64  29  10 

9364 

S3«l 
»J9» 

94  59  23 
93  28     1 
57  37    4 
62  53    8 

97» 

SO 

Pollux 
ReguluH 

Son 

W. 

w. 

E. 

101  58  36 
66    5  23 
54  54  59 

M8D 

103  40  17 

07  48  40 
53  19  46 

avn 

105  21  49 
69  31  48 
51  44  42 

9493 
»t94 
9780 

107    3  13 

71  14  48 
50    9  48 

97SB 

SI 

ReruluK 
SpicB 

SDK 

W. 

w. 

E  . 

79  47  41 
ae  42  26 
42  17  46 

9W1 

81  29  49 
28  21  52 
40  43  54 

9468 

»7S 

83  II  47 
30     1  36 
39  10  13 

9968 

9845 

84  53  35 
31  41    5 
37  36  44 

B4aa 

9567 
9855 

3S 

Sun 

W. 
W. 

E. 

93  20    9 
39  59  17 
29  5-2  40 

SSTS 

9S1S 

95    0  57 
41  38  46 

28  20  36 

KM 
9990 

96  41  34 
43  18    9 
26  48  50 

9934 
■S8S 
9H1 

98  22    0 
44  57  35 
25  17  33 

9543 

9sai 

S95T 

9G 

Sim 

Fonulhaut 

iPegMi 

W. 

E. 
E. 

IB  48  26 
44  42  44 
59    1  21 

3«3 

20  12  32 
43  22    1 
57  36  28 

3303 
3U9 

3991 

21  36  40 
42    a  12 
56  12    6 

3303 
3586 

23    0  48 
40  43  22 
54  48  17 

3306 

3649 

3348 

27 

Sub 

W. 

E. 
E. 
E. 

30    021 
34  26  51 
47  56     t 
89  33  46 

3339 

tax 

30M 

31  23  56 
:«  15  49 
46  37  58 

88    4  40 

3064 

32  47  23 
32    6  30 
45  18  41 

66  35  46 

334fl 

1963 

am 

34  10  41 
30  59    3 
44    0  13 

85    7    4 

4396 
3693 

SH 

8i;n 
aArietie 

W. 

E. 
E. 

41     5    3 
37  4-i    3 
77  46  39 

3131 

42  27  29 
30  39  4T 
76  19  ir 

339S 

4044 

43  49  47 
35  18  51 
74  51  54 

34i)g 

3153 

45  11  57 
:i4    9  33 
73  21  49 

4935 
31S3 

S9 

Sun 
aAquiln 

AMebaraii 

W. 
W. 

E. 
E. 

52    056 
41    6  41 
66  12  2:t 
97  52  54 

3037 

5;)  23  S4 
42  13  33 

64  46  29 
!X>a3  27 

4996 
3933 

54  43  46 
43  19  29 
en  20  47 
94  54    7 

304T 

56    5    2 
44  37  24 
61  55  16 
93  24  53 

349fi 

4ni 

3H9 

30 

8db 

lAquilte 
aArietia 
Aldebaiiin 

W. 
W. 

E. 
E. 

62  50  13 
50  19    8 
54  SO  40 
86    0    3 

39M 
Xtt 

64  U     5 
51  31  30 
53  26  21 
84  31  16 

3M3 
3305 

3ore 

65  31  55 
52  44  26 
52    2  15 
8:1    2  32 

3317 

66  52  43 
53  .57  54 
50  38  23 
81  33  51 

3480 
3863 
3398 

» 

Sor. 

oAquiln 

oArietm 

W. 
W. 
E. 
E. 

73  36  35 
60  12     1 
43  42  40 

74  10  38 

3am 

74  57  24 
61  28    3 
42  20  22 
72  41  58 

3T94 
3073 

76  18  15 
62  44  34 
40  58  34 
71  13  16 

3704 
J43& 

3on 

77  3!)    8 
64     1     7 
39  :(6  47 
69  44  32 

3459 
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GBEElirWIOH  MEAK  TIME. 


g 


e 


1 

2 
3 
4 

5 

6 
7 
6 
9 
10 

II 
12 
13 
U 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
25) 

:)0 

31 
32 


JANUABT. 


Aaoension. 

Var.of 
R.A. 
fori 
Hoar.  • 

Noon. 

2Vbon. 

b    m     s 

8 

1716    3.38 

+  4.961 

17  18    0.23 

6.4S6 

17  20  24.40 

6.539 

17  23  13.26 

7.616 

17  26  24.41 

8.308 

17  29  55.67 

+  9.193 

17  33  45.05 

9.909 

17  37  50.73 

10.554 

17  4211.14 

11.137 

17  46  44.87 

11.664 

17  51  30.62 

+13.141 

17  56  27.25 

19.573 

18    1  33.76 

19.965 

18    6  49.28 

13.399 

18  12  12.98 

13.647 

18  17  44.11 

+13.943 

18  23  22.05 

14.915 

18  29    6.23 

14.463 

18  34  56.12 

14.691 

18  40  51.26 

14.900 

18  46  51.20 

+15.099 

18  52  55.57 

15.969 

18  59    4.01 

15.439 

19    5  16.20 

15.589 

19  II  31.83 

15.719 

19  17  50.64 

+15.846 

19  24  12.38 

15.964 

19  30  36.82 

16.079 

19  37    3.74 

16.171 

19  43  32.95 

16.969 

19  50    4.28 

+16.347 

19  56  37.56 

+16.485 

Apparent 
declination. 


Deo 


Noon, 


O        I        tt 

-20  21  37.5 
20  31  3.0 
2041  21.1 

20  52  17.6 

21  3  39.9 

-21  15  16.1 
21  26  55.6 
21  38  29.0 

21  49  47.9 

22  0  44.8 

-22  11  12.8 
22  21  6.0 
22  30  19.3 
22  36  47.9 
22  46  27.7 

-22  53  14.8 

22  59    6.0 

23  3  58.1 
23  7  48.7 
23  10  35.4 

-23  12  16.0 
23  12  48.4 
23  1211.0 
23  10  22.2 
23    7  20.5 

-23  3  4.5 
22  57  33.2 
22  50  45.4 
22  42  40.2 
22  33  16.5 

-22  22  33  6 
-22  10  30.7 


Var.of 
Deol. 
fori 
Hoar. 


Jfoon. 


0t 


94.75 
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NOTK.— The  sign  +  indicatea  north  declinationa;   the  sign  -—  indicates  south  deoUnattona. 
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4.U8 

5   624.2 

33.16 

23   4.0 
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0.685 

4    6  44.0 

33.33 

2    1.1 

28 

21  36  42.46 

3.801 

5  19  41.3 
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29 
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98.86 

[52.3 

30 

21  33  67.77 
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GBEENWIOH  MEAN  TIME. 

MAVOH. 

APKni. 

• 

1 

1 

AaoensioD. 

Var.of 
B.A. 
fori 

Hour. 

Apparent 
DeoUnation. 

Var.of 
DeoL 
fori 

Hour. 

HeridlaD 
PuMge. 

i 

1 
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R.A. 
fori 

Hoor. 
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Meridian 
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9.961 

6  12   2.5 
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4 
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5 
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5 
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15.98 

21  17.9 

6 
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22  29.6 

6 
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7 
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7 
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8 
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494  J»l 

21  12.8 

12 

21  29  46.17 
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5.774 

8  44  43.2 

3.38 

21  27.9 
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31 
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31 

23  42   8.10 

49.376 

-2  34  23.3 

446.17 

21    4.6 

32 

22   936.00 
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32 
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GREENWICH  MEAN  TIMB, 

HAY. 

• 
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JUNE. 

i 
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Hoar. 
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Deounation. 
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fori 
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I 
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23  42   8.10 
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13 

0  28  14.99 
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GREENWICH  MEAS  TIME. 
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1 
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41 

4  13  42.04  1    19.038 

19  14  21.2 
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5  45.4 

5  43.2 
5  41.0 
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fiTora.— The  elgn  +  indioatee  north  deellnationa;   the  sign  —  Indioates  south  deolinatloiia. 
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4.743 

0  19  20.9 

34.00 

515.6 

4 

13    9  47.68 

6.576 

7  40  34.5 

36.39 

4  17.6 

5 

12    7  40.43 

4.779 

1 

0  33    7.5 

34.16 

5  13.6 

5 

13  12    1.82 

5.609 

7.55    7.8 

36.39 

4  15.9 

6 

12    9  35.30 

+4.601 

-0  46  48.7 

-34.30 

5  11.6 

6 

13  14  16.61 

+5.699 

-  8    9  41.0 

-36.38 

4  14.2 

7 

12  1 1  30.a5  \      4.899 

1    0  33.3 

34.43 

5    9.6 

7 

13  16  32.03 

5.665 

8  24  13.9 

36.36 

4  12.5 

8 

12  13  27.08 

4.858 

1  14  21.2 

34.56 

5    7.6 

8 

13  18  48.09 

5.689 

8  38  46.3 

36.34 

4  10.8 

9 

12  15  2:).9d 

4.886 

1  28  12.3 

34.69 

5    5.6 

9 

13  21    4.77 

5.708 

8  53  18.2 

86.31 

4    9.2 

10 

12  17  21.55 

4.913 

1  42    6.5 

34.81 

t 

5    3.6 

10 

13  23  22.10 

6.735 

9    7  49.4 

36.98 

4    7.6 

11 

12  19  19.76 

•H.839 

-1  56    3.5 

-34.93 

5    1.7 

11 

13  25  40.06 

+5.761 

-  9  22  19.6 

-36.94 

4    5.9 

12 

12  21  18.62 

4.966 

210    3.3 

35.04 

4  59.7 

12 

13  27  58.66 

5.788 

9  36  48.9 

36.90 

4    4.3 

13 

12  23  18.13 

4.999* 

'      2  24    5.8 

35.15 

4  57.8 

13 

13  30  17.90 

6.815 

9  51  17.1 

36.15 

4    2.7 

14 

12  25  18.27 

5.019 

2  38  10.9 

35.96 

4  55.8 

14 

13  32  37.78 

5.849 

10    5  43.9 

36.09 

4    1.1 

15 

12  27  19.04 

5.046 

2  52  18.4 

35.36 

4  53.9 

15 

13  34  58.31 

6.660 

10  20    9.3 

36.03 

3  59.5 

16 

12  29  20.46 

+5.079 

-3    6  28.2 

-35.45 

4  52.0 

16 

13  37  19.48 

+5.886 

-10  34  33.1 

-35.96 

3  57.9 

17 

12  3122.49 

5.098 

3  20  40.2 

35.54 

4  50.1 

17 

13  39  41.31 

5.993 

10  48  55.2 

35.88 

3  56.3 

18 

12  33  25.16 

5  195 

3  34  54  4 

a'i.63 

4  48.^ 

18 

13  42   3.80 

5.951 

11    3  15.4 

35.80 

3  54.7 

19 

12  3.5  28.46 

5.151 

3  49  10.6 

35.71 

4  46.3 

10 

13  44  26.96 

5.979 

11  17  33.7 

35.79 

3  53.2 

90 

12  37  32.38 

6.177 

4    3  28.7 

35.79 

4  44.4 

20 

13  46  50.78 

6.007 

11  31  49.8 

35.63 

3  51.7 

81 

12  39  36.94 

+5.903 

-4  17  48.6 

-35.86 

4  42.6 

21 

13  49  15.28 

+6.035 

-1 1  46    3.6 

-35.53 

3  50.1 

tti 

12  41  42.12 

5JB9 

4  32  10.1 

35.93 

4  40.7 

22 

13  5140.47 

6.063 

12    0  15.1 

35.43 

3  48.6 

23 

12  43  47.94 

5.955 

4  46  33.2 

36.00 

4  38.9 

23 

13  54    6.34 

6.099 

12  14  24.0 

35.39 

3  47.1 

24 

12  45  54.39 

5.989 

5    0  57.9 

36.06 

4  37.0 

24 

13  56  32.90 

6.191 

12  28  30.2 

35.90 

3  45.6 

25 

12  48    1.48 

6.300 

5  15  23.8 

36.11 

4  35.2 

25 

13  59   0.15 

6  150 

12  42  33.6 

35.08 

3  44.1 

26 

12  50    9.22 

+5.336 

-5  29  51.1 

-36.16 

4  33.4 

26 

14    128.10 

46.179 

-12  56  34.0 

-34.95 

3  42.6 

27 

12  52  17.59 

5.3« 

5  44  19.5 

36.91 

4  31.6 

27 

14    3  56.75 

6.909 

13  10  31.3 

84.89 

3  41.2 

28 

12  54  26.60 

.  5.389 

5  58  49.1 

36.95 

4  29.8 

28 

14    6  26.12 

6.938 

13  24  25.3 

34.68 

3  39.7 

29 

12  66  36.26 

5.416 

6  13  19.5 

36.99 

4  28.0 

29 

14    8  56.20       6.968 

J3  38  15.8 

34.53 

• 

3  38.3 

30 

12  58  46.56 

5.443 

6  27  50.8 

36.39 

4  26.3 

30 

14  11  26.98 

6.997 

13  52    2.7 

34.37 

3  36.9 

31 

13   0  57.50 

+5.469 

-6  42  22.7 

-36.34 

4  24.5 

31 

14  13  58.47 

+6.397 

-14    5  45.8 

-34.91 

3  35.5 

32 

13   3    9.08 

+5.496 

-4(56  55.1 

—36.36 

4  22.8 

32 

14  16  30.68     +6.357 

-14  19  25.0 

-34.04 

3  34.0 

Day  of  the  Month. 

5th. 

10th. 

3.5 
61 

15th.  ! 

3.4 

6.0 

lOth. 

3.3 
5.9 

35 

th. 

SOth. 

Day  of  the  Month. 

4th. 

0th. 

// 
3.1 

5.4 

14th. 

19th. 

94th. 

39th. 

Semidiameter    .  . 
Hor.  Parallax    .  . 

3.6 
6.3 

3 

13 

k7 

II 
3ii 

5.6 

Semidiameter    .  . 
Hor.  Parallax    .  . 

3:2 
5.5 

5.3 

d:o 
5.2 

si:9 

5.1 

5.1 

Th 

d  to  the  hmirlv  ehanffa  of  daolinA 

Uon  indioatea  that  north  deolinatione  a 

^re  inoreaains  and  aoath  deolina- 

t 

iiouairodeoreai 

dnf 

.    Th 

e»lgn- 

-  indioa 

teett 

lat 

nor 

thdeol 

linatl 

• 

lone  are  deorea 

Bine 

;and( 

lonthdi 

Mlinati« 

BBali 

icr< 

Ml 

Off* 
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MAB.S,  1886. 


GBEENWIOH  MEAF  TIME. 


a 

o 

I 


J 

2 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
83 
24 
25 

26 
27 

28 
29 
30 

31 
32 


SEPTEMBER. 


Apparent 

Bight 
Afloeii8i<Hi. 


JVboti. 


.  h  m  s 
14  16  30.68 

14  19  3.61 

14  21  37.24 

14  24  11.58 

14  26  46.65 

14  29  22.43 
14  31  58.93 
14  34  36.14 
14  37  14.07 
14  39  52.72 

14  42  32.09 
14  45  12.18 
14  47  53.00 
14  50.34.55 
14  53  16.84 

14  55  59.86 

14  58  43.62 

15  128.12 
15  4  13.37 
15  6  59.37 

15  9  46.12 
15  12  33.63 
15  15  21.90 
15  18  10.92 
15  21  0.70 

15  23  51.24 
15  26  42.54 
15  29  34.58 
15  32  27.38 
15  35  20.92 

15  3815.21 
15  41  10.23 


Var.  of 

B.A. 

fori 

Hoar. 


Jfoon. 


8 

•M.357 
8.387 
8.418 
6.448 
6.478 

+6.506 
6.535 
6.566 
6.505 
6.635 

•M.665 
8.686 
6.716 
6.747 
6.777 

46.808 
6S39 
6.870 
6.901 
6.939 

46.964 
6.995 

7J 
7.1 
7.090 

+7.199 
7.153 
7.184 
7.915 
7.946 

+7.977 
+7.306 


Apparent 
DeoUnation. 


Noon, 


ti 


4  19  25.0 
4  33  0.0 
4  46  30.7 

4  59  57.0 

5  13  18.6 

5  26  35.3 
5  39  47.0 

5  52  53.5 

6  5  54.6 
6  18  50.1 

6  31  39.9 
6  44  23.7 

6  57    1.4 

7  9  32.9 
7  21  57.9 

7  34  16.3 
7  46  27.8 

7  58  32.4 

8  10  29.8 
8  22  19.8 

8  34  2.4 
8  45  37.3 

8  57    4.3 

9  8  23.3 
9  19  34.0 


9  30  36.3 

9  41  30.0 

9  52  14.9 

20    2  50.8 

20  13  17.5 


-20  23  34.8 
-20  33  42.5 


Var.  of 
Decl. 
fori 

Hour. 


Noon. 


-34.04 
33.87 
33.69 
33.50 
33.30 

-33.09 
39.88 
39.66 
39.43 
39.19 

-31.95 
31.70 
31.44 
31.17 
30.90 

—30.69 
30.34 
30.05 
99.75 
99.43 


.11 
98.79 
98.46 
98.19 

97.77 

-97.41 
97.05 
96  68 
96.30 
95.01 

-S6.59 
-95.19 


MeridiaD 


h    m 
3  34.0 

3  32.6 

3  31.3 

3  29.9 

3  28.6 

3  27.2 
3  25.9 
3  24.6 
3  23.3 
3  22.0 

3  20.7 
3  19.4 
3  18.1 
3  16.9 
3  15.7 

3  14.4 
3  13.2 
3  12.0 
3  10.8 
3    9.7 


3 
3 
3 
3 
3 


8.5 
7.3 
6.2 
5.1 
4.0 


3  2.9 
3  1.8 
3  0.7 
2  59,7 
2  58.6 

2  57.6 
2  56.5 


Day  of  the  Month. 


Semidiameter    . 
Hor.  Parallax    . 


Sd. 

8th. 

ISth. 

18th. 

9Sd. 

28ih. 

II 

l^ 

II 

II 

II 

II 

2.8 

2.8 

2.7 

2.7 

2.7 

5.0 

4.9 

4.9 

4.8 

4.7 

4.7 

1 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


OCTOBER 


Apparent 

Iqght 
Aaoenalon. 


Noon, 


h    m     8 
15  3815.21 

15  41  10.23 

15  44    5.98 

15  47    2.46 

15  49  59.66 

15  52  57.57 
15  55  56.20 

15  58  55.54 

16  1  55.57 
16    4  56.29 

16  7  57.71 
16  10  59.81 
16  14  2.59 
16  17  6.04 
16  20  10.16 

16  23  14.94 
16  26  20.38 
16  29  26.48 
16  32  33.22 
16  35  40.61 

16  38  48.63 
16  41  57.27 
16  45  6.53 
16  48  16.40 
16  51  26.86 

16  54  37.90 

16  57  49.51 

17  1  1.68 
17  4  14.39 
17    7  27.63 

17  10  41.39 
17  13  55.64 


Var.  of 

R.A. 

fori 

Hour. 


Noon, 


8 

+7.fn 

7.906 

7.338 

7. 

7. 

+7. 
7.456 
7.487 
7.518 
7.545 

+7.673 
7.609 
7.630 
7.668 

7.1 


Apparent 
DeSfaiAtJ 


tion. 


Noon, 


+7.713 
7.740 
7.767 
7.794 
7.891 

+7.847 
7.873 
7. 
7.! 
7.9« 

+7.979 
7.905 
8.018 
8.041 
8.069 

+8.083 
+8.103 


O        I         It 

-20  23  34.8 
20  33  42.5 
20  43  40.5 

20  53  28.5 

21  3    6.3 

-21  12  33.8 
21  21  50.7 
21  30  56.8 
21  39  52.0 

21  48  36. 1 

-2157   8.9 

22  5  30.2 
22*13  39.8 
22  21  37.5 
22  29  23.2 

-22  36  56.6 
22  44  17.7 
22  51  26.3 

22  58  22.2 

23  5   5.2 

-23  1 1  35.2 
23  17  52.0 
23  2:)  55.4 
23  29  45.4 
23  35  21.6 

-23  40  44.0 
23  45  58.5 
23  50  46.9 
23  55  26^ 
23  59  52.6 


▼ar.ikf 
DeeL 
fori 

Honr. 


Noon, 


It 


95.19 
94.71 


-24 
-24 


4    3.7 

8   0.1 


-43.49 
99.96 
99.53 
99.07 
91.60 

-91.18 
90.66 
90.15 
19.66 
19.15 

-16.64 
18.18 
17.60 
17.06 
16.58 

-16.96 
15.49 
14.86 
14.99 
13.79 

-13.14 
19.56 
11.97 
11.37 
10.77 

-MUfti 
-9.54 


h  m 
867.6 
2  56.5 
2S>5.5 
2  54.6 
2  53.6 

8  52.6 
8  51.6 
8  50.7 
8  49.8 
8  4&8 

8  47.9 
8  47.0 
8  46.1 
8  45.2 
8  44.3 

8  43.4 
8  42.6 
841.8 
841.0 
8  40.1 

8  39.3 
8  38.5 
8  37.7 
8  37.0 
8  36.2 

8  35.4 

2  34.7 
8  34.0 
8  33.2 
8  38.5 

831.8 

3  SKI 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


8d. 


II 
2.6 

4.6 


6th. 


// 
2.6 

4.6 


UOi. 


^:6 

4.5 


Wth. 


^i:6 

4.5 


Md. 


9i:5 
4.5 


18th. 


Note.— The  aign  +  Indioatea  north  deolinadons;  the  aign  —  indloatea  aonth  deelinationa. 
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I 

e 


I 

9 

3 
4 
5 


10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


^fissr* 


ifoon. 


T    m     i 
17  13  55.64 

17  17  10.36 

17  20  25.56 

17  23  41.20 

17  26  67.27 


6  17  30  13.76  , 

7  17  33  30.65* 
8!  17  36  47.91 
9 1  17  40    5.55 


17  43  23.55 

17  46  41.88 
17  50  0.53 
17  53  19.48 
17  56  38.74 

17  59  58.27 

18  3  18.07 
18  6  38.11 
18  9  58.39 
18  13  18.89 
18  16  39.59 

18  20  0.47 
18  23  21.52 
18  26  42.72 
18  30  4.04 
18  33  25.48 

18  36  47.01 
18  40  8.61 
18  43  30.26 
18  46  51.95 
18  50  13.65 

18  53  35.34 
18  56  57.00 


NOYEBiBER. 


Vor.of 
B.A. 
fori 

Hoar. 


if  (Mm. 


AmMtfeiit 

DeOUBAtiOD. 


Ifocn. 


• 
46.109 

8.IS3 

8.143 

8.161 

8.179 

+8.196 
8.919 
8.998 
8.943 
8.957 

+8.971 
8.984 
8.996 
8.308 
8.319 

+8.930 
8.349; 
8.353 
8.369 
8.309 

+8.375 
8380 
8.30d 
8.391 
8.305 


o 

-24 


8 


II 
0.1 


24  n  41.7 
24  15  8.4 
24  18  19.9 
24  21  16.1 

-24  23  57.2 
24  26  22.9 
24  28  32.9 
24  30  27.3 
24  32   6.0 

-24  33  28.8 
24  34  35.8 
24  35  26.7 
24  36  1.6 
24  36  20.4 

-24  36  23.0 
24  36  9.3 
24  35  39.3 
24  34  53.0 
24  33  50.3 

-24  32  31.1 
24  30  55.5 
24  29  3  5 
24  26  54.9 
24  24  29.9 


+8.398 :  -24  21  48.3 
8.40J  I  24  18  50.2 
8.403!  24  15  35.6 
8.404  24  12  4.5 
8.404      24    8  16.9 


+6.403 
+8.401 


-24    4  12.8 
-2:1  59  52.4 


Vw.of 

Oeol. 

fori 

Honr. 


Nocn. 


-0.54 
8.99 
8.30 
7.67 
7.03 

-6.39 
6.74 
6.09 
4.44 
3.79 

-  3.13 
9.46 
1.79 
1.19 

-  0.44 

+  0.94 
0.91 
1.50 
9.97 
9.96 

+  3.64 
4.39 
6.00 
5.69 
6.39 

+  7.08 
7.76 
8.45 
9.14 
9.83 

+10.51 
+11.90 


M«rl<lteB 


h   m 
231.1 

2  30.4 

229.7 

2  2}).0 
2  28.3 

2  27.7 
2  27.0 
2  26.4 
2  25.7 
2  25.1 

2  24.4 
2  23.8 
2  23.2 
2224s 
2  21.9 

221.3 
2  20.7 
2  20.1 
2  19.5 
2  18.9 

2  18.3 
2  17.7 
2  17,1 
2I6.G 
2  16.0 

2  15.4 
2  14.8 
2  14.3 
2  13.7 
2  13.1 

2  12.5 
2  11.9 


Day  of  the  Hontli. 


Somidiameter 
Uor.  Parall&z 


9d. 

II 

7tb. 

II 

lath. 

17th. 

II 

29d. 

II 

II 

2.5 

2.5 

2.5 

2.4 

2.4 

4.4 

4.3 

4.3 

4.3 

4.2 

97  th. 


II 
2.4 

4.2 


5 

I 

I 


1 

2 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
2:) 
24 
25 

26 
27 

28 
29 
30 

31 
32 


AaceiiiioB. 


N99n. 


\    01  s 
1853  35.34 

18  56  57.00 

19  0  18.62 
19  3  40.17 
19  7  165 

19  10  23.09 
19  13  44.28 
19  17  5.41 
19  20  26.40 
19  23  47.93 

19  27  7.88 
19  3028.34 
19  33  48.61 
19  37  8.67 
194028.51 

19  43  48.12 
19  47  7.48 
19  50  26.58 
19  53  45.41 

19  57  3.96 

20  0  22.23 
20  3  40.20 
20  6  57.85 
20  10  15.18 
20  13  32.18 

20  16  48.83 
20  20  5.12 
20  2:)  21 .04 
20  20  36.59 
20  29  51.75 

20  33  6.51 
20  36  20.86 


DECEMBER. 


Var.of 
B.A. 
fori 
Hour. 


IfOCflH. 


• 
+6.403 
8.401 
8.399 
8.396 
6.309 


6.383 
8.3n 
6.971 
6.964 

+8.357 
6.949 
8340 
8.331 
8.399 

+8.319 
8.309 
8.991 
8.979 
8.967 

+8.955 
8.949 
8.999 
8.915 
8.901 

+8.187 
8.179 
8.156 
8.140 
8.194 

+8.107 
+8.000 


Apparent 
Oeeunation. 


A'oon. 


o 
-24 


4  12.8 


23  59  52.4 
23  55  15.5 
23  50  22.3 
23  45  12.7 

-23  39  46.9 
23  34  4.9 
23  28  6.7 
23  21  52.4 
23  1522.1 

-23  8  35.9 
23  1  33.9 
22  54*16.0 
22  46  42.5 
22  38  53.4 

-22  30  48.8 
22  22  28.8 
22  13  53.6 
22  5  3.3 
21  55  57.9 

-21  46  37.7 
21  37  2.7 
21  27  13.0 
21  17  8.9 
21    6  50.5 

-20  56  17.8 
20  45  31.1 
20  34  30.6 
20  23  16.4 
20  1 1  48.6 

-20    0    7.5 
-1948  13.2 


Var.of 

Decl. 

fori 

Hoar. 


Koon. 


+10.61 
11.90 
11.88 
19.56 
13.94 

+13.99 
14.59 
15.96 
15.99 
14.60 

+17.96 
17.99 
18.57 
19.99 
19.87 

+90.51 
91.15 
91.78 
99.41 
93.03 

+93  65 
94.96 
94.87 
95.47 
96.06 

+96.65 
97  J» 

97  81 
98.38 
98.96 

+99.51 
+30.05 


MarMljui 

;e. 


h   m 
2  12.5 

2  11.9 

2  11.3 

2  10.8 

210.2 


9 
2 
2 
2 
2 

2 
9 
9 
2 
2 


9.6 
9.0 
8.4 
7.8 
7.2 

6.6 
6.0 
5.4 
4.8 
4.2 


2  3.6 
2  2.9 
2.2.3 
2  1.7 
2    1.0 

2    0.4, 
1  59.8 
I  59.1 ' 
1  58.4, 
157.8 

I  57.1 
156.4 
1  55.7 
155.1 
I  54.4 

I  53.7 
1  53.0 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


2d. 

7th. 

12th. 

17th 

22d. 

9701. 

1' 
2.4 

4.2 

2.4 
4.2 

II 
2.4 

4.1 

2:3 
4.1 

2.3 
4.1 

2:3 

4.0 

89d. 


II 
2.3 

4.0 


The  eign  +  prefixed  to  the  hourly  change  of  declination  indioateo  that  north  deolinaticma  are  increaaing  and  aonth  decUna- 
tloDS  are  decreaaing.    The  sign — indicates  that  north  deoUnations  are  decreasing  and  south  decUnations  inoreasiiig. 
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JUPITER,    1886. 


S=SC 


■    <  ■  I <c 


OEBBNWICH  MEAIir  TIME. 


JANUARY. 


I 

2 
3 
4 
5 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

RiKht 
Ascension. 


Noon. 


h    m     8 
12  22    3.10 

12  22  16.09 

12  22  28.43 

12  22  40.10 

1222  51.11 

12  23    1.44 

1223  11.11 
12  23  20.09 
12  2:^  28.40 
12  23  36.02 

12  23  42.96 
12  23  49.21 
12  23  54.76 
12  23  59.63 
12  24    3.81 

12  24  7.29 
12  24  10.07 
12  24  12.16 
12  34  13.55 
12  24  14.23 

12  24  14.21 
12  24  13.48 
12  24  12.05 
12  24  9.92 
12  24    7.09 

12  24  .3.55 
12  23  59.31 
12  23  54.37 
12  23  48.72 
12  23  42.:^ 

12  23  35.34 
12  23  27.60 


Var.  of 
R.A. 
fori 
Hour. 


Noon. 


8 

40.555 
0.598 
0.500 
0.479 
0.445 

40.417 
0.380 
0.300 
0.339 
0.303 

40.975 
0.M6 
0.917 
0.188 
0.180 

40.131 
0  101 
0.079 
0.043 

40.014 

-0.010 
0.045 
0.074 
0.103 
0.133 

-0.109 
0.191 
0.990 
0.950 
0.970 

-0.308 
—0.337 


Day  of  the  Month. 


Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 


Apparent 
Oechnation. 

Var.of 
Decl. 
fori 
Hour. 

Noon. 

Noon. 

0       i        It 

-0  57  17.7 

-9.88 

058  24.1 

9.88 

0  59  26.3 

9.50 

1    0  24.2 

9.39 

1    1  17.7 

9.14 

-1    2   6.8 

-1.05 

1    2  51.5 

1.77 

1    3  31.7 

1.58 

1    4    7.6 

1.40 

1    4  38.9 

1.91 

-1    5    5.8 

-1.03 

1    5  28.2 

0.84 

1    5  46.2 

0.65 

1    5  59.6 

0.47 

1    6    8.6 

0.98 

-1    6  13.1 

-0.00 

1    6  13.1 

40.09 

1    6    8.6 

098 

1    5  59.6 

0.47 

1    5  45.9 

0.86 

-1    5  27.8 

40.85 

1    5    5.2 

1.04 

1    4  38.0 

1.99 

1    4    6.3 

1.41 

1    3  30.2 

1.60 

-1    2  49.6 

41.78 

1    2    4.6 

1.97 

1     1  15.1 

9.15 

1    0  21.2 

9.33 

0  59  22.8 

9.59 

-0  58  20.1 

49.71 

-0  57  12.9 

49.88 

Meridian 


1st. 


li 
I7.Q 

1.7 


11th. 


It 

m4 

1.7 


31st. 


19!o 
1.8 


h  m 
7  35.1 
7  31.4 
7  27.6 
7  23.9 
7  20.2 

7  16.4 
7  12.6 
7  8.8 
7  5.0 
7    1.2 

6  57.3 
6  53.5 
6  49.7 
6  45.8 
6  41.9 

6  38.0 
6  34.1 
6  30.2 
6  26.3 
6  22  4 

6  18.4 
6  14.5 
6  10.5 
6  6.5 
6   2.6 

5  58.6 
5  54.6 
5  50.5 
5  46.5 
5  42.5 

5:)8.4 
5  34.3 


Slst. 


196 

1.8 


FEBBUART. 


a 

o 

o 

5 


1 

2 
3 
4 

5 

6 
7 

8 

9 

10 

11 
12 
13 

15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

IQght 
Ascension. 

Var.of 
R.  A. 
fori 
Hour. 

Novn. 

Noon. 

h    m    8 

8 

12  23  27.60 

-0.337 

12  23  19.17 

0.385 

12  23  10.0(S 

0.394 

12  23    0.26 

0.4B9 

12  22  49.78 

0.450 

12  22  38.64 

-0.478 

12  22  26.84 

0.505 

12  22  14.37 

0.533 

12  22    1.26 

0.560 

12  21  47.51 

0.586 

12  21  33.13 

-0.619 

1221  18.13 

0.638 

12  21    2.51 

0.663 

12  20  46.29 

0.668 

12  20  29.48 

0.713 

12  20  12.08 

—0.737 

12  19  54.11 

0.761 

12  19  35.57 

0.784 

12  19  16.49 

0.806 

12  18  56.86 

0.890 

12  18  36.71 

-0.861 

12  18  16.04 

0.879 

12  17  54.86 

0.803 

12  17  33.19 

0.913 

12  17  11.04 

0.933 

12  16  48.42 

-o.9ca 

12  16  25.36 

0.970 

12  16    1.85 

0.988 

12  16  37.92 

1.005 

12  15  13.59 

1.099 

12  14  48  87 

-1.037 

12  14  23.79 

-1.069 

Apparent 
Decunati 


nation. 


Noon 


ti 


-0  57  12.9 
0  56  1.5 
0  54  45.7 
0  53  25.6 
0  52    1.3 

-0  50  32.8 
0  49  0.3 
0  47  23.6 
0  45  43.0 
0  43  58.4 

-0  42  9.9 
0  40  17.6 
03821.5 
0  36  21.7 
0  34  18.2 

-0  32  11.2 
0  30  0.7 
0  27  46.8 
0  25  29.6 
0  23   9.1 

-0  20  45.5 
0  18  18.9 
0  15  49.3 
0  13  16.8 
0  10  41.4 


-0 

0 

-0 

40 

0 


8  3.3 
5  22.6 
2:^.5 
0  6.1 
2  53.8 


40   5  43.7 
40    8  35.7 


Var.of 
Decl. 
fori 
Hour. 


Noon. 


It 
49.80 

9.07 

3.95 

3.48 

3.60 

43.77 
3.94 
4.11 
4.98 
4.45 

44.61 
4.76 
4.99 
6.07 
6.99 

45.86 
6.S1 
5.65 
5.78 
5.09 

46.05 
6.17 
6.99 
6.41 
6.53 

40.64 
6.75 
6.85 
6.94 
7.03 

47.19 
47J90 


Morldfaoi 


b    IB 

15  34.3 

16  30.3 
15  26.2 
15  22.1 
15  18.0 

15  13.8 
15  9.7 
15  5.6 
15  1.4 
14  57.9 

14  53.1 
14  48.9 
14  44.7 
14  40.5 
14  36.3 


14  .32.0 
14  27.8 
14  23.5 
14  19.3 
14  15.0 


14 
14 
14 
13 
13 

13 
13 
13 
13 
13 


10.8 

6.5 

2.2 

57.9 

53.6 

49.3 
45.0 
40.6 
36.3 
32.0 


13  27.6 
13  23.3 


Day  of  the  Month. 


Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 


1st. 


II 
19.6 

1.8 


11th. 


II 
20.1 

1.9 


91bL 


20''5 
1.9 


Slst 


2d!9 
2.0 


XorR.— The  slj^  -|-  indicates  north  declinations;   the  sign  —  indicates  south  declinations. 
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287 


OBEE^WIGH  MEA:S  TIME. 

liABCH. 

APRn,. 

• 

1 
1 

1 

Aroarent 
AaoensioD. 

Var.of 

B.A. 

fori 

Hour. 

Apparent 
Decbnatlon. 

Var.  of 
Decl. 
fori 

Hour. 

MeridlAD 
PMMge. 

• 

1 

1 

1 

Apparent 

Right 
AjBcenaion. 

Var.of 
B.A. 
fori 

Hour. 

1 

Apparent 
Declination. 

Var.of 
Decl. 
fori 

Honr. 

Meridliiu 

PSiSSgS. 

Noon. 

ifovn- 

Noon, 

Noon, 

Noon. 

• 

Noon. 

Noon. 

Noon. 

b    m     a 
12  15  37.92 

-1.006 

O        1        tl 

-kO   0   6.1 

48.94 

h    m 
13  36.3 

h    m     8 
12    129.65 

-1.146 

O         /         // 

+1  33  53.5 

+7.39 

h    ni 
11  20.3 

2 

12  15  13.50 

1.009 

0    2  53.8 

7.03 

13  32.0 

2 

12    1    2.27 

1.187 

1  36  48.2 

7.94 

11  16.0 

3 

12  14  48.87 

1.037 

0    5  43.7 

7.19 

13  27.6 

8 

12    0  35.11 

1.197 

1  39  41.1 

■   7.16 

11  11.6 

4 

12  14  23.79 

1.068 

0    8  35.7 

7.90 

13  23.3 

4 

12   0   8.18 

1.117 

1  42  32.0 

7.08 

11    7.2 

5 

12  13  58.35 

1.067 

0  1 1  29.6 

•     7.98 

13  18.9 

5 

11  5941.52 

1.105 

1  45  20.9 

6.90 

11    2.8 

6 

12  13  32.58 

-1.000 

•fO  14  25.2 

+7.35 

13  14.6 

6 

11  59  15.14 

-1.003 

+148    7.6 

+6.90 

10  58.5 

7 

1213    6.50 

1.093 

0  17  22.6 

7.49 

13  10.2 

7 

1 1  58  49.06 

1.080 

1  50  52.0 

660 

10  54.1 

8 

12  12  40.12 

1.105 

020  21.5 

7.46 

13    5.8 

8 

1 1  58  23.28 

1.067 

1  53  34.0 

6.69 

10  49.7 

9 

12  12  13.46 

1.116 

0  23  21.8 

7.54 

13    1.5 

9 

1 1  57  57.83 

l.OSO 

1  56  13.4 

6.58 

10  4.5.4 

)0 

12  1 1  46.55 

1.196 

0  26  23.4 

7.00 

12  57.1 

10 

1157  32.73 

1.088 

158  50.1 

6.47 

10  41.0 

11 

12  11  19.40 

-1.136 

+0  29  26.1 

+7.63 

12  52.7 

11 

1 1  57    7.99 

-1.083 

+2    124.1 

+6.36 

10  36.7 

118 

12  10  52.04 

1.144 

0  32  29.8 

7.67 

12  48.3 

12 

1 1  56  43.62 

1.007 

2    3  55.2 

6.94 

10  32.4 

13 

1210  24.40 

I.IU 

0  35  34.3 

7.70 

12  43.9 

13 

1156  19.64 

0.000 

2   6  23.4 

6.19 

10  28.0 

14 

12   9  56.75 

1.150 

0  38  39.6 

7.73 

12  39.5 

14 

1 1  55  56.07 

0.973 

2    8  48.6 

5.90 

10  23.7 

15 

12    9  28.86 

1.165 

0  4145.5 

7.76 

12  35.1 

15 

1 1  55  32.93 

0.995 

211  10.8 

5.85 

10  10.4  ' 

.16 

12   9   0.84 

-1.170 

•fO  44  52.0 

+7.78 

12  30.7 

16 

1 1  55  10.22 

-0.937 

+2  13  29.8 

+5.71 

10  15.1 

17 

12   8  32.70 

1.175 

0  47  58.7 

7.78 

12  26.3 

17 

1154  47.96 

0.918 

2  15  45.5 

5.57 

10  10.8 

18 

12   8   4.46 

1.178 

0  51    5.6 

7.T0 

12  21.9 

18 

11  54  26.16 

0.899 

2  17  57.9 

5.43 

10    0.5 

10 

12   7  36.14 

1.181 

0  54  12.7 

7.79 

12  17.5 

19 

1154    4.84 

0.879 

2  20    6.0 

5.30 

10    2.3 

20 

12   7    7.76 

1.183 

0  57  19.7 

7.79 

12  13.1 

20 

1 1  53  43.90 

0.85H 

2  22  12.4 

5.15 

9  58.0 

1 

21 

12   6  39.34 

-1.184 

+1    0  26.5 

+7.78 

12   8.7 

21 

1 1  53  23.64 

-0.837 

+2  24  14.4 

+5.00 

9  53.7  ' 

22 

12   6  10.90 

1.186 

1    3  33.0 

7.78 

12    4.3 

22 

11  53    3.80 

0.816 

2  26  12.7 

4.86 

9  40.4 

23 

12   5  42.47 

1.185 

1    6  39.1 

7.75 

11  59.9 

23 

1 1  52  44.47 

0.794 

2  28   7.4 

4.70 

0  45.2 

24 

12   5  14.04 

1.184 

1    9  44.6 

7.73 

1155.5 

24 

1152  25.68 

0.779 

2  2!)  58.4 

4..M 

0  4l.0' 

25 

12   4  45.65 

1.180 

1  12  49.5 

7.69 

11  51.1 

25 

1152    7.42 

0.740 

2  31  45.6 

4.38 

9  36.7  1 

26 

12   4  17.32 

-I.ITO 

+1  15  53.5 

+7.66 

1146.7 

26 

11  51  49.71 

-0.796 

+2  33  28.9 

+4.99 

1 

9  32.5 

27 

12   3  49.07 

1.176 

1  18  56.6 

7.60 

1 1  42.3 

27 

1 1  51  32.56 

0.708 

2  35    8.3 

4.06 

0  28.3 

128 

12   3  20.91 

1.171 

1  21  58.7 

7.56 

1 1  37.9 

28 

11  51  15.98 

0.679 

2  36  43.8 

3.89 

924  1 

29 

12   2  52.87 

U166 

1  24  59.5 

7.51 

1133.5 

29 

1 1  50  59.98 

0.654 

2.38  15.2 

3.79 

9  10.0 

30 

12  2  24.96 

1.159 

1  27  59.0 

7.45 

1129.1 

30 

1 1  50  44.57 

0.630 

2  39  42.5 

3.55 

9  15.7 

i31 

12    157.92 

-1.150 

+1  30  57.0 

+7.39 

1124.7 

31 

1 1  50  29.76 

-0.805 

+2  41    5  7 

+3.38 

9  11.6 

32 

1 
1 

12    129.65 

-1.145 

+133  53.5 

+7.39 

1120.3 

32 

11  50  15.55 

-0.579 

+2  42  24.7 

+3.91 

9    7.4 

1 

1 

1       DayofilMHoiiih. 

let. 

nth. 

91et. 

31et 

Day  of  the  Month. 

Ut. 

itth. 

2i8t. 

Slst. 

1 

'  Polar  Semidiaineter  .  . 
Horizontal  Parallax  .  . 

2d:8 

2.0 

1 

21.0 
2.0 

2U 
2.0 

2i:i 

2.0 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

2L0 
2.0 

20.8 
2.0 

20.5 
1.9 

II 
20.1 

1.9 

Thealgn+preflxed  to  the  1 
tkmsuedeorMMing.    Tl 

le  aign — indioatoa  that  north  deolinationa  are  decreasing  and 

are  increasing  and  south  declina- 
soath  declinations  increaaing. 

— 

■  — - 
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GEBElSrWIOH  MBAIir  TIME. 

■ 

MAY. 

JUNE. 

>f  Month. 

Apparent 

Bight 
Asoension. 

Var.of 
ILA. 
fori 
Hoar. 

AppereBt 
Decimation. 

Var.of 
Deel. 
fori 
Hoar. 

MeridlAu 
PaMage. 

• 

a 

Apparent 

Kight 
Ascension. 

Var.of 
R.A. 
fori 
Hour. 

Apoareut 
Declination. 

Var.of 
Decl. 
fori 

Hour. 

1 

1 

Meridian 
Paswgs. 

9 
1 

No<m. 

Hofin. 

Kopn. 

Noon. 

0 

t 

Noon, 

Koon. 

Noon. 

Jfooti. 

h    111     A 
1 1  50  29.76 

H)606 

0     1     II 
+2  41    5.7 

+^.38 

h    m 
9  11.6 

1 

h    ni     8 
11  48  10.47 

s 
+O.S38 

0     1     II 
+2  48  24.7 

i» 
-9.90 

h    m 
7    7.5 

2 

11  50  15.55 

0.579 

2  42  24.7 

3.91 

9    7.4 

2 

1 1  48  16.50 

0.966 

2  47  29  8 

2UI7 

7    3.7 

3 

1150    1.96 

0.553 

2  43  30.7 

3.04 

9    3.2 

3 

11  48  23.17 

0999 

2  46  30.7 

9.55 

6  59.8 

4 

1 1  49  4{J.99 

0.597 

2  44  50.4 

9.86 

8  .59. 1 

4 

1 1  48 .30.49 

0.318 

2  45  27.5 

9.79 

6  56.0 

5 

1 1  49  3r>.(>5 

0.50J 

2  45  56.9 

9.G8 

8  55.0 

5 

1 1  48  38.46 

0.345 

2  44  20.0 

9.88 

6  52.2 

6 

1 1  49  24.94 

-0.475 

« 
+2  46  59.2 

+9.50 

8  50.8 

6 

1 1  48  47.04 

+0.371 

+2  43    8.5 

-^.06 

6  4&4 

7 

11  49  13.86 

0.448 

2  47  57.1 

9.39 

8  46.7 

7 

1 1  48  56.27 

0.396 

2  4 1  52.9 

3.93 

6  44.6 

8 

1 1  4^    3.43 

0.491 

2  48  50.6 

9.14 

8  42.6 

8 

1149    6.13 

0.494 

2  40  33.2 

3.40 

6  40.9 

9 

1 1  48  53.65 

0.385 

2  49  39.8 

1.96 

8  38.5 

9 

11  49  16.61 

0.450 

2  39    9.6 

3.57 

6  37.1 

10 

11  48  44.51 

0.367 

2  50  24.5 

1.77 

8  34.5 

10 

11  49  27.71 

0.475 

2  37  42.0 

3.73 

6  33.4 

11 

1 1  48  36.03 

-0.340 

+2  51    4.9 

+1.50 

8  30.4 

11 

1 1  49  39.42 

+0.501 

+2:)6  10.4 

-3.88 

6  29.7: 

12j  11  48*^.*2I 

0.319 

2  51  40.9 

1.41 

8  26.3 

12 

11  49  51.74 

0.596 

2  .34  34.9 

4.05 

6  2S.9. 

13  1  11  48  21.05 

0.965 

2  52  12.6 

1.93 

8  22.3 

13 

1150    4.67 

.     0.551 

2  :)2  55.6 

4Jil 

6  22.2 

14 

11  48  14.51 

0.957; 

2  52  39.8 

1.05 

8  18.3 

14 

11  50  18.19 

0.575 

2  31  12.5 

4.37 

6  ia5 

6  14.8 
6  il.l 

15 

1 1  48    8.69 

0.330 

2  53    2.7 

0.86 

8  14.2 

15 

1 1  50  32.30 

0.600 

2  29  25.6 

4.53 

IG 

11  48    3.51 

• 

-0.903 

+2  5:S2I.I 

+0.68 

8  10.2 

16 

1 1  50  47.00 

+0.695 

+2  27  34.8 

-4.60 

.  17,  11  47  58.99 

0.175 

2  53  35.2 

0.49 

8   0.2 

17 

1151    2.28 

0.048 

2  25  40.4 

4.86 

6    7.5 

18;  M  47  55.1:) 

0.147 

2  5344.9 

0.31 

8    2.2 

18 

11  51  18.14 

0.673 

2  23  42.2 

5.00 

6    3.8 

19 

11  47  01.93 

0.J19 

2  53  50.2 

+0.13 

7  58.2 

19 

11  51  34.56 

0.606 

2  21  40.4 

5.15 

6  o.r 

20 

i  1  47  49..39 

0.099 

2  53  51.2 

-0.05 

7  54.3 

20 

11  51  51.56 

0.790 

2  19  35.0 

5.30 

5  56.5 

i 

21 

11  47  47.51 

►0.064 

+2  53  47.8 

-0.94 

7  50.3 

21 

11  52   9.12 

-^0.743 

+2  17  26.1 

-6.45 

5  52.8 

22 

1 1  47  46.29 

0.037 

2  53  40.0 

0.49 

7  46.4 

22 

1 1  52  27.24 

0.766 

2  15  13.6 

5.58 

5  49.2 

23 

1 1  47  4.'>.74 

-0.009 

2  53  27.9 

0.60 

7  42.4 

23 

11  52  45.91 

0.788 

2  12  57.7 

5.74 

5  45.6 , 

24  ;  1 1  47  45.85 

-H).018 

2  53  11.4 

0.78 

7  38.5 

24 

11  53    5.13 

0.819 

2  10  38.2 

5.88 

5  42.0 

25 

1 1  47  46.62 

0.046 

2  52  50.6 

0.96 

7  34.6 

25 

1 1  53  24.90 

0.635 

2    8  15.2 

6.03 

5  38.4 

26 

1 1  47  48.06 

+0.073 

+2  52  25.5 

-1,14 

7  30.7 

26 

1 1  53  45.20 

+0.857 

+2    5  48.8 

-6.17 

5  34.8 

27 

11  47  50.15 

0.101 

2  51  56.1 

1.39 

7  2(>.8 

27 

1 1  54    6.04 

0.880 

2    3  19.0 

6.31 

5  31.2 

28 

1 1  47  52.90 

0.196 

2  51  22.3 

1.50 

7  22.9 

2R 

11  54  27.41 

0.909 

2    0  4.5.8 

6.45 

5  27.6 

29 

11  47  56.31 

0.156 

2  50  44.3 

1.87 

7  19.0 

29 

1154  49.31 

0.983 

1  58   9.4 

6.50 

5  24.1 

30 

11  48    0.38 

0.183 

2  50    2.0 

1.85 

7  15.2 

30 

11  55  11.73 

0.845 

1  55  2<.).6 

6.79 

520.51 

31 

11  48    5.10 

-hO.910 

+2  49  15.4 

-9.03 

7  11.3 

31 

1 1  55  34.66 

+0.866 

+1  62  46.7 

-6.86 

5  17.0 

32 

11  48  10.47 

•I-0.S38 

+2  48  24.7 

-fl.90 

7    7.5 

32 

II  55  58.10 

+0.887 

+1  50    0.5 

-6.88 

5  13.4 

Day  of  tho  Month. 

let. 

nth. 

9l8t. 

Slot. 

Day  of  the  Month. 

Ist. 

11th. 

91st. 

Slst 

• 

Polar  Somidiameter  .  . 
Horizontal  Parallax  .  . 

20:1 
1.9 

19.6 

1.8 

// 
19.1 

1.8 

18.5 
1.7 

Polar  Semidianieter  .  . 
Horizontal  Parallax  .  . 

18.4 
1.7 

17.9 
1.7 

17:4 

1.6 

II 
16.9 

1 

1 

XOTE The  i 

• 

l^  4-  indioatee  north  decllnatione;  the  sign  —  indicates  » 

oath  deoUnattona. 
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GREENWICH  MBAK  TIME. 


JULY. 


e 

o 


Apparent 

Right 
Aacenaioo. 


Noon, 


1 
9 
3 
4 
5 

6 

7 

8 

9 

10 

U 
13 
13 
U 
15 

16 
17 
18 
19 
20 

21 

>^ 

23 

24 

% 
«7 
28 
29 
30 

31 
32 


h  m  0 
1 1  55  34.66 
11  55  58.10 
1 1  56  22.05 
1 1  56  46.48 
11  57  11.41 

1 1  57  36.83 
1 1  .58  2.74 
1 1  58  29.09 
1 1  58  55.92 
11  69  23.22 

1 1  59  50.97 

12  0  19.16 
12  0  47.78 
12  1  16.85 
12  146.34 

12  2  16.25 

12  2  46.58 

12  3  17..33 

12  3  48.48 

12  4  20.03 

12  4  51.98 

12  5  24.33 

12  5  67.07 

12  6  30.19 

12  7    3.68 


12 
12 
12 
12 
12 


7  37.56 

8  11.81 

8  46.41 

9  21.37 
9  56  69 


I2  10  32..37 
12  11    8.39 


Vttr.of 
R.A. 
fori 
Honr. 


Noon. 


o.gs7 

1.008 

.oae 

.049 
.001 


+ 

+ 


.108 
.IS8 
.J47 

.165 
.183 
.90S 
.990 
.938 

.955 
.979 
.990 
.306 
.333 

.340 
.356 
.379 
.388 
.404 

.419 
.434 
.449 
.464 
.479 

.494 
508 


Apparent 
DeollnAtion. 


Noon. 


Day  of  the  Month. 

Polar  Semidiameter 
Horizontal  Parallax 


Var.of 
Deol. 
fori 

Hour. 


Noon. 


+  1  52  46.7 
1  50  0.5 
I  47  11.1 
I  44  18.6 
1  41  23.1 

+1  38  21.5 
I  35  22  8  I 
I  32  18.3 
1  29  10.8 
1  26    0.4 

+  1  22  47.2 
I  1931.2 
1  16  1*2.5 
I  12  51.0 
1    9  26.9 

+1  6  0.2 
1    2  30.9 

•  0  58  59.0 
0  55  24.5 
0  51  47.6 

+0  48  8.3 
0  44  26  5 
0  40  42.3 
0  36  55.8 
0  33    7.0 

40  29  15.9 
0  25  22.5 
0  21  27.0 
0  17  29.2 
0  13  29.3 

+0    9  27.3 
+0    5  23.3 


u 

-6.86 
6.90 
7.19 
7.95 
7.38 

-  7.51 
7.63 
7.75 
7.87 
7.99 

-  8.11 
8.99 
8.34 
8.45 
8.56 

-8.67 
8.77 
8.88 
8.98 
9.09 

-  9.19 
9.39 

9.a9 

9.49 
958 

-  9.68 
9.77 
9.86 
9.95 

10.04 

-10.'3 
-10.91 


Meridian 
Passage. 


h   m 
5  17.0 

5  13.4 

5    9.9 

5    6.4 

5    2.8 

4  59.3 
4  55.8 
4  52.3 
4  48.8 
4  45.4 

4  41.9 
4  38.4 
4  35.0 
4  31.5 
4  28.1 

4  24.7 
4  21.2 
4  17.8 
4  14.4 
4  10.9 

4  7.5 
4  4.2 
4  0.8 
3  57.4 
3  54.0 

3  .')0.7 
3  47.3 
3  44.0 
3  40.0 
3  37.3 

3  .33.0 
3  30.6 


l8t. 

11th. 

aist. 

II 

II 

•/ 

16  9 

16.5 

16.1 

1.6 

1.5 

1.5 

81st. 


15.7 
1.5 


I 

o 


1 

2 
3 
4 
5 

6 

7 

H 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
26 

26 
27 

28 
29 
30 

31 
32 


AUQUSr. 


Apparent 

Sight 
Ascension. 


Noon. 


h    m     8 
1211    8.39 

12  11  44.74 

12  12  21.43 

12  12  58.44 

l2I3rJ5.76 

12  14  13.40 
12  14  51.35 
12  15  29.61 
12  16  8.15 
12  16  46.99 

12  17.26.12 
12  18  5.52 
12  18  45.19 
12  19  25.14 
12  20    5.37 

12  20  45.86 
12  21  26.61 
12  22  7.62 
12  22  48.89 
12  23  30.41 

1224  12.17 
12  24  54.16 
12  25  36.39 
12  26  18.84 
1227    1.51 

12  27  44.40 
12  28  27.51 
12  29  10.85 
12  2954.39 
12  30.38.13 


Var.of 
R.A. 
fori 
Honr. 


Noon. 


8 

•f  1.508 
1.599 
1.535 
1.549 
1.569 

+  1.575 
1.588 
1.600 
1.619 
1.694 

+1.636 
1.647 
1.659 
1.670 
1.681 

+1.693 
1.703 
1.714 
1.795 
1.735 

+1.745 
1.755 
1.764 
1.773 
1.783 

+1.799 
1.601 
1.810 
1.819 
1.897 


12  31  22.08,    +1.835 
12  32    6.22!    +1.843 


Apparent 
Deeunatio]] 


Noon. 


Oil* 

+0    6  23.3 

+0    1  17.2 

-0    2  50.9 

0    7    0.9 

0  11  12.7 

-0  15  26.4 
0  19  42.0 
0  23  59.3 
0  28  18  4 
0  32  39.1 

-0  37  1.6 
0  41  25.6 
0  45  51.3 
0  50  18.5 

0  54  47.2 

-0  59  17.4 

1  3  49.0 
1  8  22.1 
1  12  56.5 
1  17  32.4 

-1  22  9.5 
1  26  48.0 
1  31  27.7 
1  36  8.7 
I  40  50.9 

-1  45  34.2 
1  50  18.6 
1  55    4.2 

1  59  50.7 

2  4  38.3 

-2    9  26.9 
-2  14  16.4 


▼ar.of 
Deol. 
fori 
Honr. 


Noon. 


I* 
0.91 

0.90 

0.38 

0.46 

0.53 

0.61 
0.69 
0.76 
0.83 
0.90 

0.97 
1.04 
1.10 
1.17 
1.93 

1.90 
1.35 
1.41 
1.47 
1.59 

1.58 
1.63 
1.68 
1.73 
1.78 

1.83 
1.88 
1.99 
1.96 
9.00 

9.04 
9.08 


Meridl8D 


Day  of  the  Month. 


h    m 
3  30.6 

3  27.3 

3  23.9 

3  20.6 

3  17.3 

3  14.0 
3  10.7 
3  7.4 
3  4.1 
3    0.8 

2  57.5 
2  54.2 
2  51.0 
2  47.7 
2  44.4 

2  41.2 
2  37.9 
2  34.7 
2  31.4 
2  28.2 

2  24.9 
2  21.7 
2  18.5 
2  15.3 
2  12.1 

2  8.8 
2  5.6 
2  2.4 
159.2 
1  56.0 

1  52.8 
149.6 


Polar  Semidiameter 
Horizontal  Parallax 


Ist. 

nth. 

9l8t. 

II 

II 

II 

15.7 

15.4 

15.1 

1.5 

1.4 

1.4 

Slst. 

"l^ 
1.4 


The  algn  4-  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  £aoreasiag  and  south  deoUna- 
ttons  are  decreasing.    The  sifpi  —  indicates  that  north  declinations  are  decreasing  and  south  deollnations  inoreasin^. 
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OBEENWIOH  MEAN  TDCB. 

1 

1 

SEFTEMBEB. 

...  ,                                            .                                         , 

OCTOBER. 

• 

1 

e 

1 

1 

Ancention. 

Var.of 

RA. 

fori 

Hour. 

Apparent 
Deounatlon. 

Tar.  of 
DeoL 
fori 

Hour. 

Meridian 
Pmm««. 

• 

1 

1 

Aaoenaion. 

Var.of 

B.A. 

fori 

Honr. 

Apparent 
Deeunatlon. 

▼ar.of 
Decl. 
fori 
Hoar. 

j 
MeridlODl 

1 

Noon. 

Noon, 

ifoon. 

Noon, 

Noon, 

Noon, 

Noon. 

J^oon. 

h     m     • 
12  32    6.22 

8 

+1.843 

0     1     It 
-2  14  16.4 

// 
-19.08 

h    m 
1  49.6 

h    m     B 
12  5517.88 

8 

+1.997 

0     /     // 
-4  43  28.2 

It 
-19.58 

h   m    1 
014.7 

;  8 

12  32  50.54        I.H50 

2  19    6.9 

19.19 

1  46.4 

2 

12  66    5.84 

1.999 

4  48  30.0 

19JS7 

0  11.6 

3 

12  33  35.04        1.858 

2  23  58.2 

19.16 

143.2 

3 

12  56  53.85 

9.001 

4  53  31.7 

lft.57 

0    8.4 

4 

12  34  19.73        1.865 

2  28  50.4 

19.19 

1  40.0 

4 

125741.90 

9.003 

4  58  33.2 

19.56 

0    S.S 

5 

12  35    4.59;      1.873 

2  33  43.3 

19.89 

136.8 

5 

12  68  29.99 

9.005 

5    3  34.5 

19.66 

1  t    t.t 

{0    W.8 

6 

12  35  49.61      +1.880 

-2  38  :^.9 

-19.95 

1  33.6 

6 

12  59  16.13 

+9.006 

-5    8  35.6 

-19.54 

93  56.9 

7 

12:^6  34.80        1.887 

2  43  31.3 

19.98 

1  30.4 

7 

13    0    6.30 

9.008 

5  13  36.3 

19.50 

23  52.8 

.    8 

12  37  20.15!      1.803 

2  48  26.4 

19.31 

127.3 

8 

13    0  54.50 

9.009 

5  18  36.7 

19.61 

93  49.6 

'    9 

12  38    5.65        1.889 

2  53  22.1 

19.34 

124.1 

9 

13    1  42.72 

9.010 

5  2:)  36.7 

19.49 

93  46.5 

10 

12  :)8  51.30  1      1.905 

1 

2  58  18.5 

19.37 

1  20.9 

10 

13   2  30.97 

9^011 

5  28  36.4 

19.48 

93  43.4 

11 

12  39  37.10     +1.911 

-3    3  15.4 

-19.39 

1  17.7 

n 

13    3  19.24 

+9.011 

-5  33  35.7 

-19.46 

93  40.2 

12 

12  40  23.04 

1.917 

3    8  12.9 

19.41 

1  14.6 

12 

13    4    7.52 

9.019 

5  38  34.6 

19.44 

93  37.1 

13 

12  41    9.13:      1.S83 

3  13  11.0 

19.43 

1  M.4 

13 

13    4  55.81 

9.019 

5  43  :».9 

19.« 

93  34.0 

14 

12  41  55.34 

1.938 

3  18   9.5 

)9.45 

1    8.2 

14 

13    5  44.10 

9.019 

5  48  30.7 

19.40 

93  30.8 

15 

12  42  41.68 

1.933 

3  23    8.5 

19.47 

1    5.1 

15 

13    6  32.40 

9.019 

5  53  28.1 

19.98 

93  27.7 

10 

12  43  28.14 

+1.939 

-3  28    7.7 

-19.49 

1     1.9 

16 

13    7  20.70 

+4.019 

-5  58  24.8 

-19.35 

23  24.6 

17 

12  44  14.74 

1.944 

3  33    7.5 

19.50 

0  58.7 

17 

13    8   8.99 

9.019 

6    3  21.0 

19.39 

93  21.5 

18 

12  45    1.46;      1.949 

3  38    7.6 

19  58 

0  55.6 

18 

13    8  57.27 

9.019 

6    8  16.6 

19.30 

93  18.3 

19 

12  45  48.30 

1.954 

3  43    8.0 

19.53 

0  52.4 

19 

13    9  45.54 

9.011 

6  13  11.6 

19.98 

93  15.2 

20 

12  46  35.24 

1.958 

3  48   8.8 

19.54 

0  49.3 

20 

13  10  33.78 

9.010 

6  18    5.9 

19.95 

93  12.1 

21 

12  47  22.30 

+1.963 

-3  53    9.9 

-19.56 

0  46.1 

21 

13  11  22.00 

+4.009 

-6  22  59.5 

-19.S9 

93   8.9 

22 

12  48    9.46 

1.967 

358  11.2 

19.56 

0  43.0 

22, 

13  12  10.20 

9.008 

6  27  52.3 

19.18 

93    5.8 

23 

12  48  56.72       1.971 

4    3  12.7 

19.57 

0  39.8 

23 

13  12  58.37 

9.006 

6  32  44.3 

19.15 

93   2.6 

24 

12  49  44.08       1.975 

4    8  14.4 

19.58 

0  36.7 

24 

13  13  46.49 

9.004 

6  37  35.5 

19.19 

22  59.5 

25 

1*^50  31.53*      1.979 

4  13  16.3 

19.58 

0  33.5 

25 

13  14  34.57 

9.009 

6  42  25.8 

19.08 

92  56.4 

1 

26 

12  51  19.06 

+1.989 

-4  18  18.2 

-1S.58 

0  30.4 

26 

13  15  22.61 

+9.000 

-6  47  15.2 

-19.06 

92  53.2: 

27 

12  52   6.68 

1.988 

4  23  20.2 

19.58 

0  27.2 

27 

13  16  10.59 

1.998 

6  52    3.8 

19.00 

92  50.1 

1 

28 

12  52  54  38        1.989 

4  28  22.2 

19.59 

0  24.1 

28 

13  16  58.51 

1.995 

6  56  51.3 

11.96 

92  47.0 

29 

12  53  42.15;      1.99S 

4  33  24.3 

19.58 

0  21.0 

29 

13  17  46.35 

1.993 

7    1  37.9 

11.99 

92  43.8 

30 

12  54  29.98        1.994 

4  38  26.3 

19.58 

0  17.8 

30 

13  18  34.13 

1.989 

7    6  23.5 

11.88 

92  40.7 

31 

12  55  17.88;   +1.997 

-4  43  28.2 

-19.58 

0  14.7 

31 

13  19  21.84 

+1.986 

-7  11    8.1 

-11.83 

92  37.5 

32 

12  56    5.84 

+1.999 

-4  48  30.0 

-19.67 

0  11.6 

32 

13  20    9.45 

+1.969 

-7  15  51.5 

-11.79 

99  34.4 

1 

Day  of  the  Month. 

tst. 

Uth. 

list. 

SiBt. 

Day  of  the  Month. 

Ist 

nth. 

lloi. 

Slit 

Polar  Semi  diameter  .  . 
Horizontal  Parallax  .  . 

14:9 
1.4 

14.7 
1.4 

ft 
14.6 

1.4 

14.6 
1.4 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

14!6 
1.4 

li.6 
1.4 

14'.6 
1.4 

ill 
1.4 

Kon.— The  i 

lign  -h  ladicatee  north  docUnfttioui:  the  §ign  —  indioatee  • 

Mth  deoUnatieiia. 

JUPITER,   1886. 
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GBEENWIOH  MEAN  TUfB. 

NOVKMBES. 

DEOEMBEB. 

• 

1 

O 

1 

1 

Apparent 

Ri^t 
AaceDBion. 

Var.of 
RA. 
fori 
Hoar. 

Apparent 
Declination. 

Var.of 
Dool. 
fori 
Hoar. 

Meridian 
Pawage. 

• 

1 

Apparent 

Bight 
Aaoension. 

Var.of 
RA. 
fori 
Honr. 

Apparent 
DeoBnation. 

Var.of 
Deol. 
fori 
Hoor. 

Meridian 
Paamge. 

Ifoon. 

Nonn, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

b     m     a 
13  20    9.45 

-1-1 .9B9 

o      ■/        // 

-7  15  51.5 

// 
-11.79 

h    m 
22  34.4 

1 

h    m     8 
13  42  53.90 

8 

+1.779 

0     1     II 
-  9  26  31.2 

0 
-9.79 

h    m 
20  59.0 

2 

13  20  56.98 

1.978 

7  20  33.8 

11.75 

22  31.3 

2 

13  43  36.30 

1.761 

9  30  25.2 

9.71 

20  55.8 

3 

13  21  44.41 

1.974 

7  25  14.0 

11.69 

22  28.1 

3 

13  44  18.42 

1.750 

9  34  17.1 

9.69 

20  52.5 

4 

13  82  31.75 

1.970 

7  29  54.9 

11.64 

22  25.0 

4 

13  45    0.28 

1.738 

9  38   6.9 

9.53 

20  49.3 

5 

13  23  18.98 

1.966 

7  34  33.6 

11.50 

22  21.8 

5 

13  45  41.85 

1.786 

9  4154.6 

9.44 

20  46.0 

6 

13  24    6.10 

+1.961 

-7  39  1 1.0 

-11.53 

22  18.7 

6 

13  46  23.14 

+1.714 

-  9  45  40.1 

-9.35 

20  42.8 

7 

13  24  53.12 

1.956 

7  43  47.2 

11.48 

22  15.5 

7 

13  47   4.15 

1.709 

9  49  23.3 

9.85 

20  39.5 

8 

13  25  40.01 

1.961 

7  48  22.0 

11.43 

22  12.4 

8 

13  47  44.86 

1.600 

9  53    4.3 

9.16 

20  36.3 

9 

13  26  26.78 

1.946 

7  52  55.5 

11.37 

22    9.2 

9 

13  48  25.27 

1.677 

9  56  43.0 

9.07 

20  33.0 

10 

13  27  13.42 

1.941 

7  57  27.6 

11.31 

22   6.0 

10 

13  49    5.37 

1.664 

10    0  19.4 

8.97 

20  29.7 

11 

13  27  59.94 

•fl.995 

-8    1  58.3 

-11.95 

22   2.9 

11 

13  49  45.16 

+1.651 

-10    3  53.6 

-8.87 

20  26.5 

IS 

13  28  46.31 

1.S89 

8    6  27.6 

11.19 

21  59.7 

12 

13  50  24.62 

1.638 

10    7  25.4 

8.78 

20  23.2 

13 

13  29  32.54 

1.933 

8  10  55.4 

11.13 

21  56.5 

13 

13  51    3.76 

1.694 

10  10  54.8 

8.68 

20  19.9 

14 

13  30  18.62 

1.917 

8  1521.7 

11.07 

2153.4 

14 

13  51  42.56 

1.610 

10  14  21.9 

8.58 

20  16.6 

15 

13  31    4.56 

1.910 

8  19  46.5 

11.00 

2150.2 

15 

13  52  21.02 

1.505 

10  17  46.5 

8.47 

20  13.3 

16 

13  31  50.34 

41.903 

-8  24    9.8 

-10.94 

21  47.0 

16 

13  52  59.13 

+1.580 

-10  21    8.6 

-^.37 

20  10.0 

17 

13  32  35.95 

1.896 

8  28  31.5 

10.87 

21  43.8 

17 

13  53  36.89 

1.566 

10  24  28.3 

8.97 

20   6.7 

18 

13  33  21.39 

1.890 

8  32  51.6 

10.81 

21  40.7 

18 

13  54  14.29 

1.551 

10  27  45.5 

8.16 

20    3.4 

19 

13  34    6.66 

1.883 

8  37  10.0 

10.74 

2137.5 

19 

13  54  51.32 

1.535 

10  31    0.0 

8.05 

20   0.0 

20 

13  34  51.75 

1.875 

• 

8  4126.8 

10.67 

21  '34.3 

20 

13  55  27.97 

1.519 

10  34  12.0 

7.95 

19  56.7 

21 

13  35  36.66 

+1.867 

-8  45  41.9 

-10.59 

2131.1 

21 

13  56   4.23 

+1.S03 

-10  37  21.4 

-7.84 

19  53.4 

22 

13  36  21.36 

1.860 

6  49  55.2 

10.53 

21  27.9 

22 

13  56  40.10 

1.486 

10  40  28.2 

7.73 

19  60.0 

23 

13  37    5.87 

1.8S0 

8  54    6.8 

10.45 

21  24.7 

23 

13  57  15.57 

1.4B9 

10  43  32.3 

7.61 

19  46.7 

24 

13  37  50.17 

1.841 

8  58  16.5 

10.37 

21  21.5 

24 

13  57  50.63 

1.458 

.    10  46  33.7 

7.50 

19  43.4 

25 

13  38  34.26 

1.838 

9    2  24.4 

10.90 

21  18.3 

25 

13  58  25.27 

1.434 

10  49  32.3 

7.38 

19  40.0 

26 

13  39  18.12 

+1.8B3 

-9    6  30.4 

-10.81 

21  15.1 

26 

13  58  69.48 

+1.416 

-10  52  28.2 

-7jr7 

19  36.6 

27 

13  40    1.76 

1.813 

9  10  34.5 

10.13 

21  11.9 

27 

13  59  33.26 

1.398 

10  5521.3 

7.15 

19  33.2 

26 

13  40  45.16 

1.803 

9  14  36.7 

10.05 

21    8.7 

28 

14    0   6.60 

1.380 

10  5811.5 

7.04 

19  29.8 

29 

13  4128.32 

1.793 

9  18  36.9 

9.97 

21    5.5 

29 

14    0  39.49 

1.361 

11    0  58.9 

6.98 

19  26.4 

30 

13  42  11.24 

1.783 

9  22  35.0 

9.88 

21    2.2 

30 

14    1  11.93 

1.348 

11    3  43.4 

6.79 

19  23.0 

31 

13  42  53.90 

+1.778 

-9  26  31.2 

-9.79 

20  59.0 

31 

14    143.90 

+1.383 

-11    6  25.0 

-6.67 

19  19.6 

32 

13  43  36.30 

+1.761 

-9  30  25.2 

-9.71 

20  55.8 

32 

14    215.41 

+1.303 

-11    9   3.7 

-«.55 

19  16.2 

Day  of  the  Month. 

1st. 

11th. 

21et. 

Slat 

Day  of  the  Honth. 

lat 

nth. 

Slat. 

tilt. 

Polar  Semidiameter  ,  . 
Horizontal  Parallax  .  . 

1^:7 

1.4 

14:9 
1.4 

1^:1 
1.4 

15.3 
1.4 

Polar  Semidiameter  .  . 
Horizontal  Parallax  •  . 

15:3 
1.4 

15% 
1.5 

1^.0 
1.6 

1^4 
1.5 

The  aign  +  prefixed  to  the  h 
tionaaredeoreaaing.    Th( 

leinoreaaing  and  soath  declina- 
Kmth  dedlinatlona  inoreaaiug. 

16 
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OKBBNWIOH  MEAK  TIMB. 

JANITART. 

FEBBTTARY. 

1 

AmMrent 
AacentioD. 

Var.of 
RA. 
fori 
Hoar. 

Apparent 
Decfiuation. 

Var.of 
Denl. 
fori 
Hour. 

Meridian 
Passage. 

• 

1 

^4 

Apparent 

Bight 
Aaceneion. 

Var.of 
RA. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 
Hoor. 

Meridfaa 

o 

1 

1 

Noon. 

Noon. 

Noon. 

Noon. 

0 
1 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     8 
6  19    9.48 

s 
-0.884 

O        t         II 

+22  32    7.0 

1' 
+0.70 

h    in 
1 1  32.8 

b    m     a 
6    9  44.41 

a 
-0.500 

+22  39  48.2 

+0.M 

h    n    > 
9  21.7 

3 

6  18  48.29 

0.881 

22  32  23.7 

0.60 

11  28.6 

2 

6    9  31.02 

0.560 

2240    1.1 

0.83 

9  17.5 

3 

6  18  27.18 

0.877 

22  32  40.3 

0.69 

1 1  24.3 

3 

6    9  18.02 

0.533 

22  40  13.9 

0.53 

9  13.4 1 

4 

6  18   6.17 

0.873 

22  32  56.8 

0.68 

1120.0 

4 

6    9    5.42 

0.510 

22  40  26.5 

0.53 

9    9.2, 

5 

6  17  45.26 

0.868 

22  33  13.8 

0.68 

II  15.7 

5 

6    8  53.24 

0.489 

22  40  39.1 

0.59 

9    5.1 

6 

6  17  24.49 

-0.863 

+22  33  29.5 

+0.68 

11  11.4 

6 

6    8  41.48 

-0.481 

+22  40  51.5 

+0.58 

9    1.0 

7 

6  17    3.85 

0.857 

22  33  45.7 

0.67 

II    7.2 

7 

6    8  30.14 

0.403 

22  41    3.9 

0.51 

8  56.9 

8 

6  16  43.36 

0.850 

22  34    1.7 

0.67 

11    2.9 

8 

6    8  19.23 

0.445 

22  4!  16.1 

0.51 

8  52.7 

9 

6  16  23.03 

0.843 

22  34  17.6 

0.66 

10  58.6 

9 

6    8    8.76 

0.497 

22  4128.3 

0.50 

8  48.6 

10 

6  16    2.87 

0.836 

22  34  33.4 

0.66 

10  54.4 

10 

6    7  58.73 

0.409 

22  41  40.4 

0.50 

8  44.5 

11 

6  15  42.90 

-0.898 

+22  34  49.1 

+0.65 

10  50.1 

11 

6    7  49.14 

—0.390 

+22  4152.4 

+0.50 

8  40.5 . 

12 

6  15  23.12 

0.890 

22  35    4.6 

0.64 

10  45.8 

12 

6    7  40.00 

0.371 

22  42    4.2 

0.40 

8  36.4  J 

13 

6  15    3.56 

0.8U 

22  35  20.0 

0.64 

1041.6 

13 

6    7  31.31 

o.3sa 

22  42  16.0 

0.49 

8  32.3 

14 

6  14  44.21 

0.801 

22  35  35.3 

0.63 

10  37.3 

14 

6    7  23.08 

0.333 

22  42  27.7 

0.49 

8  28.2 

16 

6  14  25.09 

0.799 

22  35  50.4 

0.03 

10  33.1 

15 

6    7  15.31 

0.314 

23  42  39.4 

0.48 

8  24.2 

16 

614    6.21 

-0.781 

+22  36    5.4 

+0.69 

10  28.9 

16 

6    7   8.00 

-0.996 

+22  42  50.9 

+0.48 

8  20.1 

17 

6  13  47.58 

0.771 

22  36  20.3 

0.09 

10  24.6 

17 

6    7    1.16 

0.975 

22  43    2.4 

0.48 

8  16.1 

18 

6  13  29.21 

0.760 

22  36  35.0 

0.61 

10  20.4 

18 

6  '6  54.79 

0.950 

22  43  13.9 

0.47 

8  12.1 ; 

19 

61311.11 

0.748 

22  36  49.6 

0.61 

10  16.2 

19 

6    6  48.88 

0.930 

22  43  25.2 

0.47 

8   8.0- 

ao 

6  12  53.29 

0.736 

22  37    4.1 

0.60 

10  11.9 

20 

6    6  43.45 

0.917 

22  43  36.5 

0.47 

8   4.0, 

31 

6  12  35.76 

-0.794 

+22  37  18.4 

+0.60 

10    7.7 

21 

6    6  38.49 

-0.197 

+22  43  47.7 

+0.40 

8    0.0 

22 

6  12  18.52 

0.719 

22  37  32.7 

0.59 

10    3.5 

22 

6    6  34.00 

0.177 

22  43  58.8 

0.40 

7  56.0 

23 

612    1.59 

0.699 

22  37  46.8 

0.50 

9  59.3 

23 

6    6  30.00 

0.157 

22  44    9.8 

0.40 

7  52.0 

24 

6  11  44.97 

0.686 

22  38   0.8 

0.56 

9  55.1 

24 

6   6  26.47 

0.137 

22  44  20.8 

0.45 

7  48.0 

25 

6  11  28.68 

0.679 

22  38  14.6 

0.67 

9  50.9 

25 

6    6  23.43 

0.117 

22  44  31.7 

0.45 

7  44.0 

26 

6  11  12.72 

-0.656 

+22  38  28.4 

+0.57 

9  46.7 

26 

6   6  20.88 

-0.090 

+22  44  42.5 

+0.45 

7  40.1 

27 

6  10  57.10 

0.644 

22  38  42.0 

0.56 

9  42.5 

27 

6    618.81 

0.070 

22  44  53.2 

0.44 

7  36.1 1 

28 

6  10  41.83 

0.099 

22  38  55.5 

0.50 

9  38.3 

28 

6    6  17.22 

0.060 

2245   3.8 

0.44 

7  32.1 

29 

6  10  26.92 

0.614 

22  39   8.8 

0.55 

9  34.2 

29 

6   6  16.13 

0.035 

22  45  14.3 

0.44 

7  38.8 

30 

6  10  12.37 

0.506 

22  39  22.0 

0.55 

9  30.0 

30 

6    6  15.53 

-0.015 

23  45  34.8 

0.43 

7  24.2 

31 

6   9  58.20 

-0.M9 

+22  39  35.2 

+0.54 

9  25.8 

31 

6    6  15.42 

+O.005 

+22  45  35.3 

+0.43 

7  20.3 

32 

6   9  44.41 

-0.906 

+22  39  48.2 

+0.54 

9  21.7 

32 

6   6  15.79 

+O.090 

+32  45  45.^ 

+0.43 

716.4 

Day  of  the  Month. 

lat. 

11th. 

Slat 

Slat. 

Day  of  the  M< 

mth. 

lat. 

nth. 

flat. 

SM. 

Polar  Somidiometer  .  . 
Horizontal  Parallax  .  . 

i\7 
1.1 

i\7 
1.1 

1.1 

9:6 
1.1 

Po 
He 

iar  Semidian 
(rizontal  Pari 

leter  .  . 
illaz  .  . 

9:6 
1.1 

9^3 
1.1 

9i) 
1.0 

Non.— The  slgii  +  lndioate»  north  deoUnationt; 

the  aign  —  ia 

idicatea  aoath  deoUnattoBa. 

SATURN,   1886. 
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OBEENWIOH  MEAN  TIME. 

MARCH. 

• 

1 

O 

5 

APRIL. 

• 

1 

Vi 

O 

1 

1 

Apparent 

RJSbt 
Ascension. 

Var.of 
B.A. 
fori 

Hour.' 

Apparent 
Declination. 

Noon, 

Var.of 
Deol. 
for  1 

Honr. 

Meridian 
Passage. 

Apparent 

sight 
Ascenaion. 

Var.of 
RA. 
fori 

Hoar. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 
Honr. 

Meridian 
Panage. 

Noon. 

Ifoon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h 
6 

in     0 
6  16.13 

8 

-0.035 

O         1         II 

+22  45  14.3 

II 
+0.44 

h    m 
7  28.2 

1 

h    m     a 
6    9  40.42 

a 
+0.570 

+22  49  46.0 

+0.96 

h   m 
5  29.8 

2 

6 

6  15.53 

-0.015 

22  45  24.8 

0.43 

7  24.2 

2 

6    9  54.32 

0.588 

22  49  52.1 

0.95 

5  26.1 

3 

6 

6  15.42 

+0.005 

22  45  35.2 

0.43 

7  20.3 

3 

6  10    8.64 

0.606 

22  49  58.1 

0.94 

5  22.4 

4 

6 

6  15.79 

0.026 

22  45  45.5 

0.43 

7  16.4 

4 

6  10  2:).39 

0.633 

22  50    3.8 

0.93 

518.7 

5 

6 

6  16.66 

0.046 

22  45  55.7 

0.49 

7  12.5 

5 

6  10  38.56 

0.641 

22  50    9.3 

0.93 

515.0 

6 

6 

6  18.02 

+0.067 

+22  46    5.8 

+0.49 

7   8.6 

6 

6  10  54.14 

+0.658 

+22  50  14.5 

+0.91 

511.3 

7 

6 

6  19.87 

0.087 

22  46  15.8 

0.49 

7    4.7 

7 

6  11  10.13 

0.675 

22  50  19.5 

0.20 

5   7.7 

8 

6 

6  22.21 

0.108 

22  46  25.7 

0.41 

7    0.8 

8 

6  11  26.52 

0.691 

22  50  24.2 

0.19 

5   4.0 

9 

6 

6  25.05 

0.188 

22  46  35.6 

0.41 

6  56.9 

9 

6  1143.32 

0.708 

22  50  28.7 

0.18 

5   0.3 

10 

6 

6  28.37 

0.148 

22  46  45.3 

0.40 

6  53.0 

10 

6  12   0.51 

0.794 

22  50  32.9 

0.17 

4  56.7 

n 

6 

6  32.18 

+0.160 

+22  46  54.9 

+0.40 

6  49.2 

11 

6  12  18.09 

+0.741 

+22  50  36.8 

+0.16 

4  53.1 

12 

6 

6  36.47 

0.189 

22  47    4.5 

0.39 

6  45.3 

12 

6  12  36.05 

0.757 

22  50  40.5 

0.14 

4  49.4 

13 

6 

641.25 

0.S09 

22  47  13.9 

0.39 

641.5 

13 

6  12  54.41 

0.779 

22  50  43.8 

0.13 

4  45.8 

14 

6 

6  46.50 

0.229 

22  47  23.2 

0.30 

6  37.6 

14 

6  13  13.13 

0.788 

22  50  46.9 

0.12 

4  42.2 

15 

6 

6  52.24 

0.949 

22  47  32.4 

0.38 

6  33.8 

15 

6  13  32.23 

0.803 

22  50  49.6 

0.11 

4  38.6 

16 

6 

6  58.45 

+0.969 

+22  47  41.5 

+0.38 

6  29.9 

16 

6  13  51.69 

+0.619 

+22  50  52.0 

+0.09 

4  35.0 

17 

6 

7    5.13 

0.989 

22  47  50.4 

0.37 

6  26.1 

17 

6  14  11.51 

0.834 

22  CO  54.0 

0.08 

4  31.4 

18 

6 

7  12.28 

0.308 

22  47  59.2 

0.37 

6  22.3 

18 

6  14  31.70 

0.848 

22  50  55.8 

0.07 

4  27.8 

19 

6 

7  19.90 

0.3S7 

22  48    7.9 

0.36 

6  18.5 

19 

6  14  52.23 

0.863 

22  50  57.2 

0.05 

4  24.3 

20 

6 

7  27.99 

0.347 

22  48  16.5 

0.35 

6  14.7 

20 

61513.12 

0.877 

22  50  58.2 

0.04 

4  20.6 

21 

6 

7  36.54 

+0.366 

+22  48  24.9 

+0.35 

6  10.9 

21 

6  15  34.35 

+0.899 

+22  50  58.9 

+0.08 

4  17.0 

22 

6 

7  45.55 

0.385 

22  48  33.1 

0.34 

6   7.2 

22 

6  15  55.92 

0.906 

22  50  59.3 

+0.01 

4  13.4 

23 

6 

7  55.02 

0.404 

22  48  41.2 

0.33 

6    3.4 

23 

6  16  17.83 

0.990 

22  50  59.2 

-0.01 

4    9.9 

24 

6 

8    4.95 

0.423 

22  48  49.2 

0.33 

5  59.6 

24 

6  16  40.06 

0.993 

22  50  58.8 

0.09 

4    6.3 

25 

6 

8  15.33 

0.449 

22  48  56.9 

0.39 

5  55.9 

25 

6  17   2.63 

0.947 

22  50  58.0 

0.04 

4    2.7 

26 

6 

8  26.16 

+0.460 

+22  49    4.5 

+0.31 

5  52.1 

26 

617  25.53 

+0.960 

+22  50  56.9 

-O.06 

3  50.2 

27 

6 

8  37.43 

0.479 

22  49  11.9 

0.30 

5  48.4 

27 

6  17  48.74 

0.973 

22  50  55.3 

0.06 

3  55.7 

28 

6 

8  49.15 

0.498 

22  49  19.1 

0.30 

5  44.6 

28 

6  18  12.26 

0.967 

22  50  53.3 

0.09 

3  52.1 

29 

6 

9    1.31 

0.516 

22  49  26.1 

0.29 

5  40.9 

29 

6  18  36.10 

1.000 

22  50  50.8 

0.11 

3  48.6 

30 

6 

9  13.91 

0.534 

22  49  32.9 

0.28 

5  37.2 

30 

6  19   0.25 

1.019 

22  50  48.0 

0.13 

3  45.0 

31 

6 

9  26.95 

+0.559 

+22  49  39.6 

+0.97 

5  33.5 

31 

6  19  24.69 

+1.025 

+22  50  44.8 

-0.14 

3  41.5 

32 

6 

9  40.42 

+0.570 

+22  49  46.0 

+0.96 

5  29.8 

32 

6  19  49.43 

+1.037 

+22  50  41.1 

H).16 

3  38.0 

Day  of  tbo  Month. 

let. 

nth. 

Slat. 

Slat. 

Day  of  the  Month. 

lat. 

iith. 

Slat. 

Slat. 

Polar  t^emidiameter  .  . 
Horizontal  Parallax  .  . 

1.0 

8.9 
1.0 

►        8.7 
1.0 

8.6 
1.0 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

1.0 

8:^1 

1.0 

-^3 
0.9 

0.9 

Theiign+preflzed  to  the  hourly  chaageof  declinttlon  indicates 
ttonaaredeoreasing.    The  sign— indicatea  that  north  deolinat 

• 

that  north  deoUnationB  are  inoreaaing  and  south  deolina- 
dona  are  deore^aing  and  aonth  deolinationainoreaalng. 
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OBEEIirWIGH  iSBAJS  TIME. 

MAT. 

JUNE. 

1 

^4 

Apparent 

Right 
Ascension. 

Var.of 
K.A. 
fori 
Hoar. 

Apparent 
Deolination. 

Var.of 
Decl. 
fori 

Hoar. 

Meridian 
PasMge. 

• 

1 

V4 

Ascension. 

Var.of 
B.A. 
fori 
Hour. 

Apparent 

Var.of 

Bed. 

fori 

Honr. 

KeridlM 

1 

Noon. 

Noon. 

Noon. 

Noon. 
-0.14 

- 

o 

p 

'Noon. 

Noon. 

Noon. 

Noon. 

J 

h    ni     R 
6  19  24.69 

R 

+i.0S5 

+22  50'44!8 

h    m 
3  41.5 

1 

h    m     a 
6  34    4.62 

^  s 
+1.309 

Q       1       tr                f 

+22  45    4.3     -0.80 

h    m 
1  24.2 

2 

6  19  40.43 

1.037 

22  5041.1 

0.16 

3  38.0 

2 

6  34  36.10 

1.315 

22  44  44.9 

0.89 

1  50.8 

3 

6  20  14.47 

1.049 

22  50  37.0 

0.18 

3  34.5 

3 

6  35    7.72 

1.390 

22  44  24.9 

0.85 

1  47.4 

4 

6  20  39.79 

1.061 

22  50  32.4 

0.90 

3  31.0 

4 

6  35  39.49 

1.396 

22  44    4.3 

0.87 

1  44.0 

5 

6  21    5.39 

1.078 

22  50  27.4 

0.99 

3  27.5 

5 

6  36  11.38 

1.331 

22  43  43. 1 

0.80 

1  40.6 

6 

6  21  31.27 

+1.063 

+22  50  22.0 

H>.94 

3  24.0 

6 

6  36  43.39 

+1.336 

+22  43  21.4 

-0.99 

1  37.2 

7 

6  21  57.42 

1.095 

22  50  16.0 

0.96 

3  20.5 

7 

6  37  15.53 

1.341 

22  42  59.2        0.94 

1  33.8 

8 

6  22  23.84 

1.106 

22  50    9.7 

0.27 

3  17.0 

8 

6  37  47.79 

1.346 

22  42  36.4 

0.96 

1  :i0.4 

9 

6  22  50.52 

1.117 

22  50    2.8 

0.30 

3  13.5 

9 

6  38  20.15 

1.351 

22  42  13.0 

0.99 

1  27.0 

10 

6  23  17.45 

1.1«7 

22  49  55.5 

0.39 

3  10.0 

10 

6  38  52.62 

1.356 

22  41  49.1 

1.01 

1  23.6 

U 

6  23  44.63 

+1.138 

+22  49  47.7 

-0.34 

3    6.5 

11 

6  39  25.19 

+1.350 

+22  4124.6 

-1.03 

1  20.2 

12 

6  24  12.06 

1.148 

22  49  30.4 

0.36 

3    3.0 

12 

6  39  57.86 

1.363 

22  40  59.5 

1.05 

1  16.8 

13 

6  24  39.72 

1.157 

22  40  30.6 

0.38 

2  50.6 

13 

6  40  30.62 

1.367 

22  40  33.9 

1.08 

1  13.5 

14 

6  25    7.6i 

1.167 

22  40  21.3 

0.40 

256.1 

14 

6  41    3.46 

1.370 

22  40    7.8 

1.10 

1  10.1 

15 

6  25  35.74 

1.177 

22  49  11.5 

0.4S 

2  52.6 

15 

6  41  36.38 

1.374 

22  39  41.1 

1.19 

1    6.7 

16 

626    4.10 

+1.186 

+22  49    1.2 

-0.44 

2  49.2 

16 

6  42   9.39 

+1.377 

+22  39  13.8 

-1.15 

1    3.3 

17 

6  26  32.67 

1.105 

22  48  50.4 

0.46 

2  45.7 

17 

6  42  42.48 

1.380 

22  38  46.0 

1.17 

0  59.9 

18 

6  27    1.45 

1.904 

22  48  39. 1 

0.48 

2  42.3 

18 

6  43  15.63 

1.383 

.22  3817.6 

1.19 

0  56.5 

19 

6  27  30.45 

1.913 

22  48  27.3 

0.50 

2  38.8 

19 

6  43  48.84 

1.385 

22  37  48.7 

i.ai 

0  53.2 

20 

6  27  59.66 

1.S91 

22  48  14.9 

0.51 

2  35.4 

20 

6  44  22.13 

1.388 

22  37  19.2 

1.94 

0  49.8 

21 

6  28  29.06 

+1.999 

+22  48    2.0 

-0.53 

2  31.9 

21 

6  44  55.47 

+1.380 

+22  36  49.2 

-1.96 

0  46.4 

22 

6  28  58.67 

1.937 

22  47  48.5 

0.55 

2  28.5 

22 

6  45  28.85 

1.399 

22  36  18.6 

1.98 

0  43.0 

23 

6  29  28.46 

1.945 

22  47  34.5 

0.57 

2  25.0 

23 

6  46    2.29 

.    1.304 

22  35  47.5 

1.31 

0  39.6 

24 

6  29  58.45 

1.953 

22  47  20.0 

0.59 

2  21.6 

24 

6  46  35.78 

1.396 

22  35  15.9 

1.33 

0  36.3 

25 

6  30  28.62 

1.961 

22  47    5.1 

0.69 

2  18.2 

25 

6  47    9.31 

1.396 

22  34  43.7 

i.as 

0  32.9 

26 

6  30  58.97 

+1.968    +22  46  49.4 

H).64 

2  14.7 

26 

6  47  42.87 

+1.399 

+22  34  11.1 

-1.37 

0  29.5 ; 

27 

6  31  29.50 

1.976      22  46  33.3 

0.66 

2  11.3 

27 

6  46  16.46 

1.400 

22  33  37.9 

1.40 

0  26.1 

28 

6  32   0.20 

1.383      22  46  16.6 

0.69 

2    7.9 

28 

6  48  50.08 

1.401 

22  33    4.2 

1.49 

022^ 

29 

6  32  31.07 

1.989      22  45  59.4 

0.73 

2    4.5 

29 

6  49  23.73 

1.409 

22  32  29.9 

1.44 

0  19.4 

30 

6  33    2.09 

1.996      22  45  41.6 

0.75 

2    1.1 

30 

6  49  57.38 

1.403 

22  3155J8 

1.40 

0  16.0 

31 

6  33  33.28 

+1.303    +22  45  23.2 

-0.78 

1  57.6 

31 

6  60  31.05 

+1.403 

+22  31  20.0 

-LIB 

0  12.6 

32 

6  34    4.62 

+1.309    +22  45   4.3 

1 

-0.80 

1  54.2 

32 

6  51    4.73 

+1.403 

+22  30  44.3 

-l.fi0 

0   9.3 

Day  of  the  Month. 

1st. 

nth. 

91st. 

list. 

Day  of  the  Month. 

tot 

nth. 

Slst 

list 

Po 

lar  Senxidiameter  .  . 
»rizontal  Parallax  .  . 

^:i 

0.9 

8X) 
0.9 

7:^ 

0.9 

7.9 
0.9 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

7':9 

0.9 

7.9 
0.9 

7JB 
0.S 

1        7"^ 
1        Oil 

the  ftgn  — >  tntliflatM  aouth  fliMiltnrtitHii 
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hSqJ. 
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•s 
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ir™. 

ffMO. 

Wm«. 

1 

6  60  31.05 

•fI.«S 

+28  31  90.0 

-I.W 
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33  30  44..1 

1,» 

3 
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1.4DS 

3330    8.1 

i.sa 

i 

6  52  13.09 

1.403 

33  39  31.4 

I.M 

& 
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1.403 

32  28  54.2 

I.M 

6 
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+23  9816.6 

-I.6S 

7 
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I.Ml 

39  87  38.6 

I.M 

e 
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1.41 

» 
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10 
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I.KI 

II 
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+I.38G 

+93  96    1.6 
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K 

6  56  40.79 

1.3M 

99  34  31.3 

1.89 

13 

6  57  14.88 

1.309 

39  23  40.6 

I.TI 

14 

6  57  47.61 

I. an 

92  22  B9.5 
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16 

6  58S0.04 

i.see 

22  2217.9 

1.74 

1C 
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+i.seB 

+32  21  36.0 

-I.M 
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2220  53.7 

i.n 

le 
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1.380 
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1.™ 

19 
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IJOT 

29  19  28.0 

1.80 

» 

7    I    6.66 

1.314 

99  18  44.6 

I.B1 

ai 

7    130.66 

+i.3ro 

+2218    0.9 

-1.83 

Vi 

7    2)3.43 

i.3sr 

2217  16.8 

1.84 

« 

7    2  46.19 

1.383 

23  16  33.4 

1.86 

!M 

7    3  17.86 

Law 

29  15  47.7 

i.ei 

«5 

7    3  60.44 

I.3U 

29  16    9.6 

i.eo 

9S 

7    4  29.01 

+1.3S1 

+22  14  17.3 

-I.SO 

« 

7    4  56.28 

IMS 

92  13  31.7 

1.B1 

9t 

7    6  37.54 

I.S4I 

99  19  46.8 

i.gs 

!fi 

7    559.69 

1.33; 

99  1 1  59.7 

I.S3 

3U 

7    631.71 

1.339 

93  1 1  13.4 

I.S4 

31 

7    7    3.6) 

+1JK 

+93  10  96.8 

-I.BS 

3!1 

7    7  35.38 

+1JB1 

+23    9  40.0 

-1.8* 
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0   9.3 

0    5.9 
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£^25.4 
23  99.0 
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99  54.9 
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a 
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Mttldiui 
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I 
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Xiwn. 

I 
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90 
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29 
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93 
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34 

7)8  59.70 

1.143 

91  51  14.8 
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35 
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37 
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38 
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30 
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i^ 
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iM. 
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GfiEENWIOH  MBAF  TIMB. 

SEFTEMBRR. 

OCTOBER. 

• 

1 

1 

1 

Araarent 
Asoensiou. 

Var.of 
B.A. 
fori 
Honr. 

Anparent 
Declination. 

Var.of 
Ded. 
fori 

Honr. 

Merldiao 
Paasnge. 

1 

1 

Amarent 
AaoeDtton. 

Var.of 

B.A. 

fori 

Hour. 

Apparent 
DeounaUon. 

Var.of 

Deel. 

fori 

Hoar. 

Moridlan 

Noon. 

Noon, 

Noon. 

Noon, 

Noon. 

Noon, 

Noon. 

Noom. 

h    m     a 
7  22  31.04 

8 

+1.057 

O        1        It 

+21  44  57.7 

-1.99 

h    m 
20  37.2 

1 

h     m     8 
7  32  47.73 

+0.699 

+21 25  la'o 

$» 
-1.94 

h    in 
18  49.3 

2 

7  22  56.26 

1.045 

21  44  11.6 

1.91 

20  33.7 

2 

7  33   2.63 

0.619 

21  24  48.6 

1.90 

18  45.6 

3 

7  23  21.19 

1.033 

21  43  25.9 

1.90 

20  30.2 

3 

7  33  17.13 

0.595 

21  24  20.1 

1.17 

1841.91 

4 

7  23  45.84 

1.091 

21  42  40.4 

1.80 

20  26.6 

4 

7  33  31.20 
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21  23  52.5 

1.13 

18  38.2. 

5 

7  24  10.20 

1.009 

21  41  55.3 

1.87 

20  23.1 

5 

7  33  44.87 
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21  23  25.7 

1.10 

18  34.5 
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73.48 

21  14.4 

19 

1215  6.91 

4.960 

0  50   7.0 

95.17 

825.4 

15 

12  40  40.17 

11.954 

3  38  5k8 

70.38 

20  59.4 

23 

1214  51.26 

-3.668 

-0  4835.6 

+90.51 

8  9.4 

19 

124124.21 

10.767 

-3  43  26.8 

-67.04 

2044.4 

27 

1214  38.48 

9.831 

04723.1 

16.73 

753.5 

23 

1242  6.17 

10.916 

3  47  47.9 

63.44 

2029.4 

31 

1214  28.64 

9.088 

0  46  29.9 

10.83 

7  37.6 

.     27 

12  4245.89 

10.6»> 

3  51  54.0 

59.50 

20  14.3 

Jane  4 

12  14  21.84 

1.317 

0  45  66.7 

5.80 

7  21.8 

Dec.    1 

1243  23.20 

9.015 

3  55  44.3 

55.59 

1959.3 

8 

1214  18.12 

-0.541 

0  4543.6 

+  0.73 

7  6.0 

5 

1243  57.96 

8.369 

3  59  17.8 

51  .M 

1944.0 

12 

1214  17.51 

+0.936 

-0  45  50.8 

-4.34 

6  50.2 

9 

1244  30.06 

+7.680 

-4   2  33.9 

-46.81 

1928.8 

16 

121420.01 

1.013 

04618.3 

9.40 

634.5 

13 

1244  59.37 

6.971 

4    5  31.0 

49.18 

1913.5 

20 

1214  25.61 

1.788 

0  47   6.0 

14.44 

6  18.9 

17 

124525.79 

6.934 

4   811.2 

37.41 

1858.2 

24 

1214  34.31 

S.S61 

048  13.8 

19.44 

6   3.4 

21 

12  45  49.20 

5.469 

4  1031.1 

.'S.49 

1842.9 

28 

12  14  46.09 

3.3S9 

04941.5 

94.41 

5  47.8 

25 

1246   9.51 

4.678 

4  1231.0 

97.43 

1827.5. 

July  2 

1215  0.93 

■H.090 

-0  51  29.0 

-49.30 

5  32.3 

29 

124626.61 

+3.869 

-4  14  10.4 

-99.96 

18  12.0 

6 

121518.79 

■H.837 

-05335.8 

-34.10 

516.9 

33 

124640.44 

+3.047 

-41529.0 

-17.03 

1766.6 

Oreatest  horizontal  parallax, 
Least  horlsoDtal  parallax, 


March  26,  0''.51. 
September  30,  0".46. 


Oreatest  semidiameter, 
Least  semidlameMr, 


Uaioli  26,  1".9B. 
September  90,  V.n 


NEPTtJNB,   1886. 
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« 

GREENWICH  MEAN  TIME. 

Afloeodoin. 

yar.of 

yar.of 

Ascension. 

Var.of 

Var.of 

Dateu 

&A. 
Day. 

Apparent 
DedinatioD. 

Beol. 

fori 

Day. 

Merldiitn 
PMsage. 

Date. 

R.A. 
fori 
Day. 

Apparent 
Declination. 

Deol. 
fori 
Day. 

Meridian 
Passage. 

iVbon. 

Nbom, 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

b  m    8 

8 

O       1       t' 

It 

h    m 

b  m     fl 

s 

O        1        II 

II 

h     m 

Jan.    3 

324  20.25 

-3.W3 

+16  4937.1 

-11.34 

8  30.8 

July   2 

340   4.15 

+7.163 

+17  50  33.2 

4^1.83 

20  54.9 

7 

3  24   5.54 

3.430 

164855.5 

9.46 

8  14.8 

6 

3  40  32.11 

6.811 

17  51  57.8 

90.43 

20  39.7 

Jl 

32352.77 

9.043 

164821.6 

7.47 

7  58.9 

10 

3  40  58.61 

6.436 

17  53  16.5 

18.95 

2024.4 

15 

3  23  42.02 

9.430 

164755.8 

5.44 

7  43.0 

14 

3  4123.57 

6.041 

17  54  29.2 

17.49    20*9.1 

1 

19 

3  2333.35 

1.009 

16  47  38.1 

3.38 

7  27.1 

18 

3  4146.91 

5.696 

17  55  35.8 

15.85    19  53.7 

i 

^ 

3  23  26.81 

-1.364 

+1647  28.8 

-  1.99 

711.3 

22 

3  42   8.55 

+5.190 

+17  56  36.0 

+14.96  1  19.38.3 

27 

3  23  22.4'5 

0.813 

1647  27.8 

+  0.81 

6  55.5 

26 

3  42  28.39 

4.733 

17  57  29.8 

19.61    1922.9 

!          31 

3  23  20.31 

H).9S4 

1647  35.3 

9.94 

6  39.7 

30 

3  42  46.37 

4.966 

17  5816.8 

10.80    19   7.5 

Feb.   4 

3  23  20.42 

-hO.310 

16  47  51.3 

5.07 

6  24.0 

Aug.  3 

343  2.41 

3.764 

17  58  56.9 

9.15    1852.0 

1           8 

3  23  22.79 

0.876 

1648  15.9 

7.10 

6   8.3 

7 

34316.46 

3.950 

17  5930.0 

7.30 

18  36.5 

12 

3  23  27.42 

+1.436 

4-16  4848.8 

0.96 

5  52.7 

11 

3  43  28.45 

+9.730 

+1759  56.0 

+  5.63 

1821.0 

16 

3  23  34.27 

1.900 

16  49  30.0 

+11.30 

537.1 

15 

3  43  38.36 

9.914 

18   015.0 

3.87 

18  5.4 

20 

3  23  43.33 

9.536 

16  50  10.2 

13.90 

521.5 

19 

34346.15 

1.680 

18   0  27.0 

9.10 

17  49.8 

24 

3  23  54.56 

3.074 

1651  16.2 

15.90 

5  6.0 

23 

3  43  51 .79 

1.136 

18  0  31.8 

+  0.30 

17  34.2 

28 

324    7.91 

3.009 

16  5220.7 

17.05 

4  50.4 

27 

3  43  55.24 

0.500 

18  0  29.4 

-  1.48 

1718.5 

Mar.   4 

324  23.36 

-H.116 

+16  53  32.5 

+18.89 

4  35.0 

31 

3  43  56.51 

+0.045 

+18  020.0 

-  3.94 

17   2.8 

8 

3  24  40.82 

4.611 

1654  51.2 

90.54 

4  19.5 

Sept.  4 

3  43  55.60 

-0.501 

18   0   3.5 

5.00    1647.0 

i         ^^ 

3  25   0.22 

5.088 

16  5616.7 

99.16 

4   4.1 

8 

3  43  52.52 

1.043 

17  5940.1 

6.60    16  31.2 

1          16 

3  2521.49 

5.549 

1657  48.3 

93.64 

3  48.7 

12 

34347.28 

1.574 

17  5910.0 

8.36 

16  15.4 

!         20 

3  25  44.53 

5.975 

16  59  25.7 

95.04 

3  33.4 

16 

3  43  39.94 

9.000 

17  58  33.3 

9.96 

15  59.6 

24 

3  26   9.26 

+6.387 

+17    1    8.5 

-1-96.34 

3  18.1 

20 

3  43  30.53 

-9.606 

+17  57  50.3 

-11.54 

15  43.7 

28 

3  26  35.59 

6.779 

17   256.2 

97.40 

3  2.8 

24 

34319.11 

3.109 

17  57    1.0 

13.08 

15  27.8 

Apr.    1 

3  27   3.40 

7.139 

17   4  48.3 

98.54 

2  47.5 

28 

3  43  5.74 

3JS8d 

17  56   5.8 

14.51  1  15  11.8 

5 

3  27  32.61 

7.4(87 

17   6  44.4 

99.51 

2 .32.3 

Oct.    2 

3  42  50.50 

4.038 

17  55   5.0 

15.87 

14  55.8 

9 

328   3.10 

7.774 

17   8  44.2 

30.35 

2  17.1 

6 

3  42  33.47 

4.468 

17  53  58.9     17.16 

14  39.8 

i         13 

3  28 .34.76 

+8.060 

+  17  10  47.0 

+31.03 

2    1.9 

10 

34214.79 

-4.870 

+17  5247.9  -18.34 !  14  23.8 

17 

3  29   7.46 

8.905 

17  1252.3 

31.61 

146.7 

14 

3  4154.55 

5iM4 

17  51  32.4 

19.38    14    7.7 

1                               1 

21 

32941.08 

8.510 

17  14  59.8 

39.00 

1  31.5 

18 

3  4132.88 

5jm 

17  50  13.0 

20.34'  13  51.6 

25 

3  30  15.50 

8.606 

17  17   8.8 

39.49 

1  16.4 

22 

3  41    9.89 

5.897 

17  48  49.8 

21.91    13  35.5 

1 

29 

3  30  50.61 

8.859 

17  1918.9 

39.65 

1    1.2 

26 

3  40  45.75 

6.170 

17  47  23.5 

21.94    13  19.4 

1 

May   3 

3  31  26.28 

+8.970 

+17  2129.8 

+39.76 

0  46.1 

30 

3  40  20.58 

-6.404 

+17  45  54.5 

-99.53     13    3.2 

7 

3  32   2.40 

0.073 

17  2340.8 

39.74 

0  30.9 

Nov.   3 

3  39  54.57 

6.506 

17  44  23.5 

99.96     12  47.1 

11 

3  32  38.82 

9.133 

172551.5 

39.61 

015.8 

7 

3  39  27.87 

6.743 

I7425I.1 

93.93     12  30.9 

1         "^ 

3  33  15.42 

9.161 

1728    1.5 

39.35 

(00.7 

\n  M.  9 

11 

3  39   0.68 

6.860 

17  41  17.8 

93.41     12  14.7 

19 

1 

3  33  52.07 

9.160 

17  30  10.2 

39.00 

23  41.8 

15 

33833.13 

6.014 

17  39  44.0 

93.43 

1 1  58.5 

1        23 

3  34  28.66 

+9.199 

+  17  32  17.4 

+31.56 

23  26.7 

19 

3  38   5.43 

-6.031 

+  17  3810.6 

-93  JU 

1 1  42.3 

1         27 

3  35   5.06 

9.068 

17  34  22.5 

30.00 

23  M.6 

23 

3  37  37.74 

6.006 

17  36  38.1 

99.96 

1126.2 

31 

33541.16 

8.077 

17  3625.2 

30.33 

22  56.4 

27 

3  37  10.24 

6.835 

17  35   7.1 

99.51 

11  10.0 

Jane  4 

3  3616.83 

8.860 

17  3825.0 

99.55 

2241.3 

Dec.    1 

3  36  43.12 

6.717 

17  33  38.2 

91.90 

10  53.8 

8 

3  3651.92 

8.601 

17  4021.5 

98.70 

2226.1 

5 

3  36  16.56 

6.555 

17  3212.1 

91.14 

10  37.6 

12 

3  3726.32 

+6.505 

+17  4214.5 

+97.75 

2211.0 

9 

3  35  50.74 

-6.840 

+17  3049.3 

-90.94 

1021.5 

16 

3  37  59.92 

ftj»l 

17  44   3.4 

96.71 

2155.8 

13 

3  3525.82 

6.104 

17  29  30.4 

19.90> 

10  5.3 

90 

3  3832.61 

6.061 

17  4548.1 

95.61 

21 40.6 

17 

3  35    1.96 

6.891 

17  2815.9 

18.01 

9  49.2 

24 

339  4.29 

7.788 

17  4728.2 

94.43 

2125.4 

21 

3  34  39.30 

5.500 

1727  6.4 

16.70 1    9  33.1 

98 

3  3934.64 

7.487 

17  49  3.4 

93.15 

21  10.2 

25 

33418.01 

5.141 

1726  2.4 

15.30 

9  17.1 

July  2 

340  4.15 

+7.163 

+175033.2 

-Hil.83 

2054.9 

29 

3  3358.22 

-4.747 

+17  25   4.2 

-13.78 1    9    1.0 

6 

34039.11 

46.611 

+17  51  57.8  +90.43 

9039.7 

33 

3  33  40.08 

-4.390 

+1724  12.5 

-19.061    845.0 

Oreateat  liorlaontal  parallax, 
Loaat  horisootal  paraUaz, 


Xorember  18,  0".31. 
May  17,  0".20. 


Groatost  semidlnmeter, 
Least  semidiameter, 


Noyember  18,  V'J83. 
Uaj  17,  1".95. 
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HELIOCENTRIC  CO-ORDINATES,  1886. 


MERCURY. 

% 

GREENWICH  MEAN  NOON 

1 

Date. 

Heliocentric 

LoD^tade, 

Meansqainox 

of  Date. 

DaUy 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

DaUy 
Motion. 

Logarithm 

of 

Radina 

Vector. 

Logarithm  of  Distanoe 
from  Earth— 

▲t  Date. 

At  Interme- 
diateDate. 

.Jan.    1 

O        /         // 

161    8    8.2 

O       t      It 

A  32  13.3 

/     // 
-  9  35.4 

O        /        tl 

+6  23  41.7 

/    // 
-13  31.0 

9.5618155 

9.9358524 

9.9463362 

3 

169  55  18.2 

4  15  11.9 

11  43.8 

5  53    7.7 

16  56.1 

9.5754255 

9.9565510 

9.9664603 

5 

178  10    1.4 

3  59  48.9 

12  45.0 

5  16  52.7 

19  14.1 

9.5884.902 

9.9760406 

9.9852766 

7 

185  55  40.1 

3  46    7.7 

12  45.2 

4  36  42.9 

90  48.8 

9.6008020 

9.9941615 

0.0026933 

9 

193  15  40.1 

3  34    9.0 

11  54.1 

3  54    2.0 

91  46.8 

9.6122219 

0.0108749 

0.0187118 

]l 

200  13  20.2 

3  33  46.5 

-10  22.3 

+3    9  54.3 

-99  16.9 

9.6226605 

0.0262115 

0.0333838 

13 

206  51  45.5 

3  14  53.S 

8  20.1 

2  25    8.0 

99  96.4 

9.6320654 

0.0402387 

0.0467874 

15 

213  13  47.9 

3    7  99.0 

5  57.7 

1  40  19.1 

99  90.9 

9.6404085 

0.0530409 

0.0590102 

17 

219  22    3.8 

3    1    5.5 

3  23.5 

0  55  54.7 

99    9.5 

9.6476783 

0.0647062 

0.0701396 

19 

225  18  55.4 

9  55  57.9 

-  0  44.8 

+0  12  14.6 

91  36.9 

9.6538738 

0.0753209 

0.0802597 

21 

231    6  34.4 

9  51  51.7 

+  1  51.6 

-0  30  25.9 

-91    3.9 

9.6589996 

0.0849651 

0.0894460 

23 

236  47    0.8 

9  48  44.1 

4  20.2 

1   11  54:8 

90  94.9 

9.66.30629 

0.0937106 

0.0977667 

25 

242  22    7.0 

9  46  31.0 

6  36.5 

1  52    2.4 

10  49.0 

9.6660716 

0.1016214 

0.1052815 

27 

247  53  3P.3 

9  45    9.6 

8  36.6 

2  30  40.0 

18  54.8 

9.6680330 

0.1087529 

0.1120412 

29 

253  23  18.6 

9  44  38.1 

10  16.8 

3    7  39.0 

18    3.9 

9.6689516 

0.1151510. 

0.1180886 

31 

258  52  44.6 

9  44  55.9 

+11  34.1 

-3  42  51.0 

-17    7.6 

9.6688300 

0.1208563 

0.1234583 

Feb.    2 

264  23  34.8 

9  46,   9.4 

12  26.0 

4  16    6  1 

16    6.6 

9.6676677 

0.1258978 

0.1281774 

4 

269  57  27.4 

9  47  58.6 

12  50.5 

4  47  13.2 

14  59.5 

9.6654620 

0.1302992 

0.1322647 

6 

275  36    3.1 

9  50  45.6 

12  45.7 

5  15  58.9 

13  44.9 

9.6622071 

0.1340753 

0.1357317 

8 

281  21     6.3 

9  54  96.6 

12  10.5 

5  42    6.9 

19  91.5 

9.6578962 

0.1372330 

0.1385814 

10 

287  14  27.4 

9  59    4.0 

+11     4.0 

-6    5  17.6 

-10  47.9 

9.6525208 

0.1397730 

0.1408073 

12 

293  18    2.6 

3    4  41  8 

9  26.6 

6  25    7.1 

6  59.8 

9.6460745 

0.1416820 

0.1423938 

14 

299  33  57.5 

3  11  94.6 

7  19.7 

6  41     6.2 

6  56.4 

9.6385537 

0.1429390 

0.1433134 

16 

306    4  27.7 

3  19  17.7 

4  45.9 

6  52  40.0 

4  33.9 

9.6299612 

0.1435115 

0.1435267 

18 

312  51  59.0 

3  98  96.7 

+  I  50.0 

6  59    6.5 

-  1  48.5 

9.6203115 

0.1433521 

0.1429799 

20 

319  59    9.0 

3  38  57.4 

-  1  20.6 

-6  59  36.3 

+  1  93.4 

9.6096384 

0.1424003 

0.1416027 

22 

327  28  46.1 

3  50  54.4 

4  35.8 

6  53  12.5 

5    5.7 

9.5980007 

0.1405756 

0.1393062 

1          24 

335  23  46.4 

4    4  90.9 

7  41.6 

6  38  51.2 

9  91.4 

9.5854986 

0.1377800 

0.1359815 

26 

343  47    9.3 

4  19  16.1 

10  20.5 

6  15  24.0 

14  11.5 

9.5722858 

0.1338933 

0.1314969 

28 

352  41  48.3 

4  35  35.5 

12  11.2 

5  41  43.2 

19  34.1 

9.5585878 

0.1287721 

0.1256979 

Mar.    2 

2  10  17.3 

4  53    3.0 

-12  52.2 

-4  .56  51.0 

+95  18.5 

9.5447226 

0.1222517 

0.1184097 

4 

12  14  28.2 

5  11  11.9 

12    4.1 

4     0  13.8 

31  19.4 

9.5311154 

0.1141475 

0.1094411 

6 

22  55    4.0 

5  99  19.9 

9  36.5 

2  52    1.3 

36  50.7 

9.5183064 

0.1042667 

0.0985995 

8 

34  1 1    4.0 

5  46  94.6 

5  34.7 

1  33  29.4 

41  27.9 

9.5069353 

0.0924177 

0.0657021 

1          ^^ 

45  59  10.7 

6    1  19.3 

-  0  26.8 

-0    7  18.7 

44  91.7 

9.4976949 

0.0784363 

0.0706082 

1          12 

58  13  25.0 

6  19  18.0 

+  4  56.4 

+  1  22  19.9 

+44  49.6 

9.4912468 

0.06221 18 

0.0532464 

14 

70  45    3.2 

6  18  95.3 

9  31.3 

2  50    5.1 

49  96.0 

9.4881122 

0.0437175 

0.0336396  ; 

16 

83  23  12.4 

6  18  49.8 

12  18.5 

4   10  11.7 

37  14.5 

9.4885623 

0.0230338 

0.0119291 

18 

95  55  54.3 

6  13    0.9 

12  44.5 

5  17  34.1 

99  50.0 

9.4925572 

0.0003626 

9.9883778 

20 

108  11  40.0 

6    1  55.9 

10  50.6 

6    8  41.1 

91     9.8 

9.4997554 

9.9760253 

9.9633622 

i          22 

1 

120    0  50.1 

5  46  39.6 

+  7    9.8 

+6  42    3.8 

+19  15.5 

9.5095909 

9.9504506 

9.93r3581 

!          24 

431   16  31.2 

5  98  49.5 

+  2  32.2 

6  58    7.2 

+  3  57.3 

9.5213838 

9.9241562 

9.9109216 

26 

141  54  51.0 

5    9  31.4 

-  2  12.4 

6  58  38.2 

-  3  13.4 

9.5.344481 

9.8977338 

9.6846769 

28 

151  54  36.3 

4  50  19.0 

6  23.3 

6  46    7.6 

9    3.6 

9.5481660 

9.8718370 

9.8593036 

30 

161   16  41.1 

4  31  57.9 

9  37.9 

6  23  16.7 

13  34.6 

9.5620252 

9.8471677 

9.6355209 

32 

170    3  19*.7 

4  14  56.0 

-11  45.3 

+5  52  36.5 

-16  54.8 

9.5756288 

9.8244548 

9.6140695 

,          34 

178  17  34.4 

3  50  34.8 

-12  45.4 

+5  16  17.1 

-19  15.9 

9.5886832 

9.8044203 

9.795616B 
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HMnSqalDOZ 
otDMe. 

UM^. 

B^neUim 

HjU«>wtrio 

1^. 

"^r 

Logarithm  or  DKtaDM    11 
fr«BB«h-            II 

Orbit. 

LMltnds. 

Tioto?. 

At  Date. 

AtlDtdHM. 

dluaDsM. 

Apr.    1 

170     3  I9"7 

4  14  M.B 

-Il'45.3 

+5°  52  36''5 

-16  84  J 

9.5766888 

9.8140595 

3 

178  17  34.4 

3  90  31.8 

13  45.4 

5  16  17.1 

IS  is.g 

9.5886833 

9.6044203 

9.7966168 

5 

186    2  47.8 

3  4SSfi.9 

13  44.7 

4  36    4.4 

80  49.8 

9.6009891 

9.7877334 

9.7807998 

7 

193  32  26.0 

3  33  5S.T 

11  52.3 

3  53  21.8 

ai47Ji 

9.6193875 

9.7748969 

9.7700510 

9 

900  19  46.7 

3»3T.$ 

10  20.5 

3    9  13.1 

as  17.3 

9.6928106 

9.7663823 

9.7635969 

11 

306  &7  55.7 

S  14  4S.B 

-  8  18.0 

+9  94  86.5 

->a88.4 

9.6331995 

9.7619845 

'0.7614800 

13 

313  19  44.& 

3    T  IS.B 

6  55.4 

1  39  37.9 

B9B0.0 

9.6405861 

9.7618653 

9.7633714 

15 

219  97  48.8 

3    1    0.4 

3  31.0 

0  55  14.0 

09  a.3 

9.6477794 

9.7655791 

9.7687S32 

17 

9^34  31.4 

BBS  53.1 

-  0  49.4 

+0  11  34.6 

Bl  3S.S 

9.6539586 

9.7r«.336 

19 

331  19    9.9 

a  W  48.4 

+  I  53.8 

-J}  31    4.8 

ai  8.7 

9.6590689 

9.7824634 

9.7883396 

31 

236  59  23.fl 

B  48  41.8 

+  4  33.4 

-1   18  38.6 

-80M.3 

9.6631153 

9.7944983 

9.8011744 

33 

243  27  35.8 

a4SBB.4 

6  38.5 

1  53  38.9 

19  41.3 

9.6061083 

9.8089078 

9.8166439 

S5 

247  58  55.6 

B«t    8,1 

8  38.1 

9  31  15.0 

ISM.1 

9.6680537 

9.8931334 

9.8309378 

27 

953  28  34.0 

3  44  3S.a 

10  18.2 

3    8  19.5 

IB    9.7 

9.6689566 

9.8388898 

9.8469627 

29 

958  58    0.5 

8  44U.fi 

11  35.2 

3  43  99.7 

IT  a.T 

9.6688194 

9.8561750 

9.8634391 

M»r  1 

264  38  59.6 

8  48    3.8 

+13  36.6 

-4  16  35.9 

-IS  s.e 

9.6676417 

9.8717511 

9.6800907 

3 

270    9  48.4 

a  48    0.8 

13  50.7 

4  47  40.9 

14  58.4 

9.6654203 

9.8884399 

9.8967838 

5 

975  41  39.3 

9M48.B 

13  45.4 

G  16  24.3 

13  43.7 

9.6631499 

9.9051073 

9.9134010 

7 

981  96  39.1 

BH30.S 

19    9.6 

5  49  29.7 

iaaa.i 

9.6578333 

9.99IG&49 

9.9398684 

9 

287  80    8.1 

SU    8.S 

II    3.7 

6    5  37.5 

10  45.7 

9.6534330 

9.9380066 

9.9460918 

]l 

293  33  63.4 

3    4  4T.a 

+  9  94.8 

-<  95  23.7 

-8M.0 

9.6459699 

9.9541081 

9.9630600 

13 

999  40    0.3 

3  11  30.a 

7  17.4 

6  41  19.0 

8M4 

9.6384331 

9.9699124 

9.9770899 

16 

306  ,10  44.0 

3  18B$.S 

4  43.4 

6  59  48.4 

4  31.5 

9.6898947 

9.98.'i3773 

9.9929695 

17 

312  58  31.6 

3  88  39.4 

+  1  47.3 

6  59    9.8 

-  I  45.8 

9.6801595 

0.0004610 

0.0078461 

19 

390    6    0.1 

3  3»  r.1 

-  1  93.6 

6  59  33.8 

+  ise.8 

9.6094713 

0.0151184 

0.0299701 

31 

397  35  57.9 

3  SI     S.B 

-4  38.7 

-«  53    3.9 

+  6    B.4 

9.5978900 

0.0893931 

0.0361792 

23 

335  3191.8 

4    4  33.4 

7  44.2 

6  38  34.1 

Bas.5 

9.5853064 

0.0489183 

0.O494994 

25 

343  55  10.0 

4  IB  30.8 

10  82.6 

6  14  58.1 

14  ie.9 

9.579W45 

0.0559104 

0.0631379 

97 

353  60  18.6 

4  39  60.4 

13  13.4 

5  41    7.6 

1B3BJI 

9.5583813 

0.0681 G63 

0.0739798 

39 

3  19  18.3 

4S3IS.B 

13  59.2 

4  56    5.1 

afi88.B 

9.6445164 

0.0795607 

0.0648697 

31 

19  94    1.1 

S  11  98.0 

-19    9.6 

-3  59  17.3 

+31  90.B 

9.6309168 

0.0899461 

0.0947083 

Jdm  2 

33    5    8.8 

&BS34.B 

9  33.5 

3  50  54.8 

38  55.4 

9.5I8I345 

0.0991537 

0.1038590 

4 

34  31  38.9 

5  4B38.B 

5  30.5 

1  33  14.6 

41  31.4 

9.6067803 

0.1070012 

0.1103576 

6 

46  10  11.6 

8    1  33.8 

-  0  91.9 

-0    5  58.8 

44B3Jt 

9.4975767 

0.1133066 

0.1158376 

B 

58  24  45.3 

8  la  as.8 

+  5     1.1 

+  1  23  40.6 

44  48,8 

9.4911750 

0.1179044 

0.1195929 

10 

70  66  34.4 

8  18  88.1 

+  9  34.7 

+3  51  31.4 

+4sa9.e 

9.4880928 

0.1206712 

0.1213451 

19 

83  34  43.8 

e  18  40.8 

13  30.0 

4   11  18.7 

37    8.7 

9.4885969 

0.1215433 

0.1318686 

14 

96    7  16.2 

8  la  £3.4 

13  43.7 

5  18  87.7 

aa4B.a 

9.4936430 

0.1206990 

0.1193364 

16 

108  22  43.0 

a  1  44.1 

10  48.0 

6    9  19.1 

ai    1.7 

9.4998854 

0.1177067 

0.1156578 

la 

190  11  25.7 

B4ass.o 

7     5.5 

6  49  95.8 

IS    7.8 

9.5097559 

0.1139109 

0.1103878 

30 

131  36  35.0 

s  aess.i 

+  9  37.8 

+6  58  14.3 

+  3S0.S 

9.59I57I7 

0.ID79117 

0.1037058 

23 

143    4  30.6 

S    S  14.4 

--  3  16.0 

6  58  33.3 

-  3  iB.a 

9.6346499 

0.0998938 

0.0957969 

24 

159    3  33.7 

180    B.T 

6  26.7 

0  45  61.1 

s   a.4 

9.5483733 

0.0914349 

0.0868301 

98 

161  95    5.5 

4  SI  41.8 

9  40.4 

6  23  51.9 

13  38.1 

9.5633313 

0.0819997 

0.0769611 

98 

170  11  14.1 

4  14  4a.e 

II  46.0 

6  53    5.7 

10  ST.3 

9.5758283 

0.0717995 

0.0663188 

30 

178  26    1.8 

3UB8.1 

-19  45.7 

+5  16  41.9 

-IB  17.7 

9.5888735 

0.0607416 

0.0560093 

33 

186    9  51.4 

B4S44.I 

-13  44.3 

+4  35  86.2 

-88  51.1 

9.6011589 

0.0491330 

0.0431161 
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MT5RCURT. 

9 

GHEENWIGH  MEA!N  NOOK. 

Data. 

HeUooentrio 

Lonfdtnde, 

MeuiSqniDox 

of  Date. 

Didly 
Motion. 

R6diieltoB 

to 

Orbit. 

HelioodDtrio 
Lfttltade. 

Dally 
Ifbtton. 

Logarltlmi 

of 

Badins 

Vector. 

LogirUlim  of  Diatanoe 
from  Bartb— 

At  Date. 

AtXatttrme- 
diateDate. 

Jalj  « 

O        1        II 

186    9  51.4 

O       /      /# 

3  45  44.7 

-13  44.3 

o      $      u 
44  36  26.3 

/    u 
-90  61.1 

9.6011589 

0.0491320 

0.0431 181 

4 

193  29    8.3 

3  33  49.8 

11  51.9 

3  53  41.8 

91  48.1 

9.6135501 

0.0369757 

0.0307116 

6 

200  26  10.7 

3  8SS9.1 

10  19.0 

3    8  33.3 

99  17.8 

9.6839680 

0.0243316 

0.0178413 

8 

207    4    4.2 

3  14  38.7 

8  15.9 

3  33  45.3 

99  96.5 

9.6333311 

0.0112450 

0.0045468 

10 

213  25  39.7 

3    7    9.8 

5  53.0 

I  38  56.5 

99  19.9 

9.6406419 

9.9977506 

9.9908600 

13 

21*9  33  33.0 

3    0  55.3 

-  3  18.6 

+0  54  33.3 

-»    1.9 

9.6478796 

9.9838783 

9.9768080 

14 

225  30    6.4 

9  55  49.0 

-  0  40.0 

•^0  10  54.7 

91  35.4 

9.6540428 

9.9696521 

9.9634140 

16 

231  17  30.7 

9  51  45.9 

+  1  56.1 

-0  31  43.8 

91    9.9 

9.6591366 

9.9550971 

9.9477050 

16 

236  57  45.8 

9  48  39.3 

4  24.6 

1  13  10.4 

90  98.4 

9.6631682 

9.9403419 

9.9327126 

20 

242  32  44.1 

9  48  97.8 

6  40.5 

1  63  15.3 

19  40.4 

9.6661455 

9.9351236 

9.9174811 

22 

248    4  11.4 

9  45    7.7 

•1-  8  40.0 

-3  31  50.0 

-18  53.3 

9.6680754 

9.9097933 

9.9020702 

24 

253  33  49.1 

9  44  38.0 

10  19.6 

3    8  45.9 

18    1.6 

9.6689628 

9.8943235 

9.8865666 

26 

259    3  16.3 

9  44  fn,z 

11  36.1 

3  43  64.4 

17    6.9 

9.6688103 

9.8788155 

9.8710899 

28 

264  34  10.7 

9  48    5.9 

13  27.2 

4  17    5.8 

16    4.6 

9.6676167 

9.8634115 

9.8558070 

30 

270    8  10.2 

9  48    9.7 

13  50.8 

4  48    8.7 

14  67.9 

9.6653796 

9.8483069 

9.8409459 

Aug.    1 

275  46  55.8 

9  50  51.8 

+12  45.2 

-5  16  49.7 

-13  49.6 

9.6620934 

9.8337639 

9.8268065 

3 

281  32  12.2 

9  54  34.0 

13    9.0 

5  43  53.6 

19  18.8 

9.6577506 

9.8201250 

9.8137753  i 

5 

287  25  49.6 

9  59  13.9 

11     1.5 

6    5  57.5 

10  44.9 

9.6523432 

9.8078208 

9.8023292 

7 

293  29  45.2 

3    4  59.8 

9  33.1 

6  35  40.3 

6  56.9 

9.6468646 

9.7973738 

9.7930306 

9 

299  46    4.4 

3  U  37.8 

7  15.3 

6  41  31.8 

8  09.3 

9.6383114 

9.7893794 

9.7864997 

11 

306  17    2.7 

3  19  39.9 

+  4  40.7 

-6  53  56.7 

-4  99.1 

9.6296867 

9.7844691 

9.7833618  ; 

13 

313    5    6.8 

3  98  44.3 

+  1  44.3 

6  59  13.0 

-1  43.0 

9.6200057 

9.7832442 

9.7841733 

15 

320  12  54.4 

3  39  17.4 

-  I  36.6 

6  59  31.1 

+  1  99.8 

9.6093022 

9.7861927 

9.7893311 

17 

327  43  14.3 

3  51  17.1 

4  41.7 

6  53  53.7 

6  18.0 

9.5976370 

9.7935996 

9.7989924 

19 

335  39    2.6 

4    4  48.4 

7  46.9 

6  38  16.7 

9  99.7 

9.5851108 

9.8054836 

9.8130304 

21 

344    3  19.5 

4  19  44.7 

-10  34.8 

-6  14  31.8 

4-14  90.9 

9.5718794 

9.8215733 

9.8310376 

23 

352  58  57.0 

4  38    5.9 

12  13.6 

5  40  31.4 

19  44.4 

9.5581709 

9.8413383 

9.8533794 

25 

2  28  28.7 

4  53  35.1 

12  52.1 

4  55  18.3 

96  31.7 

9.5443062 

9.8640597 

9.8762728 

27 

12  33  44.7 

5  II  44.8 

13    1.0 

3  68  19.5 

31  96.9 

9.5307143 

9.8889106 

9.9018662 

29 

23  15  25.8 

5  99  51.9 

9  30.6 

3  49  46.8 

37    0.9 

9.5179385 

9.9150338 

9.9283113 

31 

34  32  26.8 

5  46  53.8 

-6  36.0 

-1  30  68.3 

441  34.8 

9.5066210 

9.9416010 

9.9548106 

Sept.  2 

46  21  26.8 

8    1  38.1 

-  0  16.8 

-0    4  37.3 

44  94.9 

9.4974550 

9.9678529 

9.9806491 

;       4 

.58  36  21.1 

8  19  33.9 

+  5    5.8 

4-1  35    3.1 

44  48.0 

9.4911006 

9.9931273 

0.0052241 

6 

71     8  21.5 

8  18  31.1 

9  38.2 

3  53  39.4 

49  18.9 

9.4880718 

0.0168846 

0.0280633 

8 

83  46  31.3 

8  18  37.9 

12  21.4 

4  13  37.0 

37    9.7 

9.4886311 

0.0387247 

0.0488416 

10 

96  18  53.2 

8  19  45.7 

4-13  43.9 

•1-5  19  33.3 

4-99  35.0 

9.4927292 

0.0583964 

0.0673801 

12 

108  33  59.1 

8    1  31.8 

10  45.2 

6    9  57.8 

90  53.5 

9.5000164 

0.07.57905 

0.0836331 

14 

120  22  14.6 

5  48    9.5 

7    1.8 

6  43  48.1 

11  59.5 

9.5099211 

0.0909186 

0.0976630 

16 

131  36  51.3 

5  98    8.8 

+  2  23.4 

6  58  31.2 

•1-3  43.0 

9.5217620 

0.10:)8852 

0.1096063 

18 

143  14    1^ 

5    8  58.8 

-  2  20.2 

6  58  26.1 

-3  95.9 

9.5.348546 

0.1148492 

0.I19G382 

20 

152  12  38.7 

4  49  45.4 

-  6  30.2 

+6  45  34.1 

-  9  13.1 

9.54a5837 

0.12.39977 

0.1379511 

22 

161  33  37.8 

4  31  95.9 

9  43.9 

6  23  36.7 

13  41.7 

9.5624405 

0.1315215 

0.1347313 

24 

170  19  15.1 

4  14  97.7 

11  48.0 

5  51  34.3 

16  59.9 

9.5760315 

0.1376012 

0.1401513  , 

26 

178  32  34.7 

3  59    8.8 

12  46.3 

5  15    6.3 

19  19.4 

9.5890660 

0.1424001 

0.1443644 

28 

186  16  59.2 

3  45  39.8 

12  44.1 

4  34  47.7 

90  59.9 

0.0013399 

0.1460597 

0.1475001 

30 

193  35  53.9 

3  33  38.5 

-11  50.7 

+3  52    1.5 

-91  48.8 

9.6127171 

0.1486989 

0.1496680 

32 

200  32  37.4 

3  93  90.3 

-10  17.2 

+3    7  60.9 

-92  17.8 

9.6231099 

0.1504174 

0.1509573 
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« 

- 

MFiBOUEY. 

aB££NWIOH  HEAK  NOON. 

Date. 

HelioMotrio 

IjOttgliode, 

lieaDBqniiiox 

of  Date. 

* 

Daily 
Motion. 

Bednotion 

to 

Orbit. 

HaliooMitiio 
Latitude. 

DaUy 
Motieii. 

Logarithm 

Badina 
Yecior. 

Logarithm 
from  I 

of  Diatanoe 
Bartb- 

At  Date. 

Atlntenne- 
diateDate. 

Oct.    2 

200  32  37!4 

0      t      u 

3S8  90.3 

-10  17.2 

O         1         tt 

+3    7  50.9 

1   tt 
HB174 

9.6231099 

0.1C04174 

0.1509573 

4 

207  10  14.4 

3  14  31.3 

8  13.9 

2  23    3.7 

99  96<6 

9.6324676 

0.1512956 

0.1514400 

6 

213  31  36.1 

3    7    3.4 

5  60.8 

1  38  15.4 

99  19.8 

9.6407624 

0.1513970 

0.1511723 

8 

219  39  17.6 

3    OfiO.O 

3  16.1 

0  53  52.4 

»    1.6 

9.6479838 

0.1507705 

0.1501962 

10 

225  35  41.6 

S55  44.8 

-  0  37.5 

+0  10  14.8 

31  34.8 

9.6541312 

0.1494627 

0.1485423 

12 

231  22  58.4 

3  51  41.0 

•f  1  58.6 

-0  32  22.6 

-91    1.6 

9.6592087 

0.1474672 

0.1462291 

14 

237    3    7.8 

8  48  38  J) 

4  26.8 

1   13  48.0 

90  83.0 

9.6632242 

0.1448288 

0.1432661 

16 

242  38    2.1 

9  48  96.8 

6  42.4 

1  53  51.7 

ioao.0 

9.6661856 

0.1415409 

0.1396524 

18 

248    9  26.9 

9  4S    7.0 

8  41.6 

2  32  24.9 

18  58.6 

9.6680996 

0.1375991 

0.1353791 

20 

253  39    3.0 

9  44  37.0 

10  21.0 

3    9  19.2 

18    1.0 

9.6689709 

0.1329899 

0.1304283 

22 

259    8  31.2 

9  44  57.8 

+11  37.3 

-3  44  26.0 

-17    4.0 

9.6688023 

0.1276910 

0.1247739 

24 

264  39  27.4 

9  48    6.8 

12  27.9 

4  17  35.4 

16    3.6 

9.6675925 

0.1216725 

0.1183818 

26 

270  13  30.7 

9  48    5.0 

12  51.0 

4  48  36.3 

14  56.1 

9.6653391 

0.1148960 

0.1112093 

28 

275  52  21.5 

9  50  54.8 

12  44.8 

5  17  15.0 

13  41.9 

9.6620364 

0.1073145 

0.1032043 

30 

281  37  44.8 

9  54  37.9 

12    8.0 

5  43  15.3 

19  17.4 

9.6576770 

0.0988713 

0.0943068 

Not.    1 

287  31  31.0 

9  50  17.9 

+  11     0.1 

-6    6  17.2 

-10  43.6 

9.6522527 

0.0895019 

0.0844471 

3 

293  35  36.7 

3    4  58.4 

9  21.3 

6  25  56.7 

8  54.5 

9.6457572 

0.0791324 

0.0735460 

5 

299  52    8.1 

3  11  44.4 

7  13.1 

6  41  44.4 

6  60.3 

9.6381870 

0.0676797 

0.0615191 

7 

306  23  21.2 

3  19  40.0 

4  38.2 

6  53    5.0 

4  96.8 

9.6295453 

0.0550532 

0.0482702 

9 

313  11  42.4 

3  98  53.5 

+  1  41.4 

6  59  16.1 

-  1  40.3 

9.6198477 

0.0411579 

0.0337044 

11 

320  19  49.7 

3  30  9H.O 

-  1  29.6 

-6  59  28.3 

+  1  ao.o 

9.6091283 

.0.0258986 

0.0177301 

13 

327  50  32.0 

3  51  90.0 

4  44.6 

6  52  44.0 

5  16.7 

9.5974483 

0.0091905 

0.0002743 

15 

335  46  45.6 

4    4  50.7 

7  49.6 

6  37  59.1 

0  33.0 

9.5849098 

9.9909785 

9.9813054 

17 

344  11  30.3 

4  10  50.4 

10  26.8 

6  14    5.2 

14  85.7 

9.5716687 

9.9712639 

9.9608715 

19 

353    7  38.6 

4  36  91.8 

12  14.8 

5  39  54.8 

10  40.0 

9.5579548 

9.9501555 

9.9391582 

21 

2  37  43.1 

4  53  51.0 

-12  52.0 

-4  54  30.8 

49S37.8 

9.5440906 

9.9279384 

9.9165765 

23 

12  43  33.2 

5  19    1.8 

11  59.5 

3  57  21.1 

31  81.6 

9.5305068 

9.9051775 

9.8938752 

25 

23  25  48.0 

5  30    7.8 

9  27.3 

2  48  38.1 

37    5.0 

9.5177483 

9.8828345 

9.8722522 

27 

34  43  21.4 

5  47    8.0 

5  21.6 

1  29  40.9 

41  S8.5 

9.5064589 

9.8623562 

9.8533990 

29 

46  32  49.3 

6    1  48.4 

-  0  11.9 

-0    3  14.6 

44  86.5 

9.4973316 

9.8456461 

9.8393600 

Dee.    1 

58  48    4.3 

6  19  49.0 

+  5  10.5 

+1  26  26.3 

+44  46.0 

9.4910251 

9.8347796 

9.8320959 

3 

71  20  16.1 

6  18  34.3 

9  41.6 

2  53  58.1 

49  15.4 

9.4880505 

9.8314324 

9.8328281 

5 

83  58  26.9 

6  18  35.5 

12  22.8 

4  13  35.9 

36  66.6 

9.4886658 

9.8362360 

9.8415229 

7 

96  .30  36.1 

6  19  37.7 

12  42.1 

5  20  17.3 

99  87.4 

9.4928167 

9.8484879 

9.8568855 

9 

108  45  23.4 

6    1  19.3 

10  42.3 

6  10  36.6 

80  45Ji 

9.5001492 

9.8664465 

9.8768984 

11 

120  33  10.2 

5  45  53.6 

+  6  57.7 

+6  43  10.4 

+11  00.6 

9.5100895 

9.8879857 

9.8994773 

13 

131  47  13.3 

5  97  51.0 

+  2  19.0 

6  58  28.0 

+  3  37.0 

9.5219552 

9.91 1 1748 

9.9229125 

15 

142  23  48.0 

5    8  38.7 

-  2  24.5 

6  58  19.6 

-3  80.4 

9.5350624 

9.9345588 

9.9460096 

17 

152  21  49.2 

4  40  97.7 

6  33.6 

6  45  16.9 

0  17.4 

9.5487975 

9.9571876 

9.9660367 

19 

161  42  13.9 

4  81    8.8 

9  45.4 

6  22    1.1 

13  45.1 

9.5626533 

9.9785185 

£r.<lDOCXIO« 

21 

170  27  19.9 

4  14  19.7 

-11  49.4 

+5  51    2.6 

-17    8.5 

9.5762379 

9.9982917 

0.0075639 

23 

178  40  10.7 

3  58  55.9 

12  46.7 

5  14  30.1 

10  81.3 

9.5892622 

0.0164257 

0.0248830 

25 

186  24    9.6 

3  45  91.0 

12  43.5 

4  34    8.8 

80  63.4 

9.6015235 

0.0329443 

0.0406214 

27 

193  42  42.2 

3  83  98.9 

11  49.5 

3  51  20.8 

81  48.4 

9.6128861 

0.0479265 

0.0548733 

29 

200  39    6.2 

3  93  UJi 

10  15.4 

3    7    9.4 

98  18J1 

9.6232634 

0.0614757 

0.0677480 

31 

207  16  26.7 

3  14  83.4 

-  8  11.8 

+2  22  21.9 

-S9  86.6 

9.6326048 

0.0737038 

0.0793565 

33 

213  37  34.3 

3    6  57.0 

-  5  48.4 

+1  37  33.8 

-99  10.4 

9.6408833 

0.0647197 

0.0608050 

254 
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VENDS. 

GREENWICH  MEAN  NOON. 

• 

Date. 

Helioeentrio 

Lonsitade, 

MeanKqainoz 

of  D»te. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

HellocentHe 
Latitode. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

LoiFarithm  of  Diataaoe 
from  Eartli— 

At  Date. 

At  Interme- 
diate Date. 

Jan.-I 

o       /        /# 

68  36  25.3 

O        /      // 

1  36  35.0 

/     // 
-0  44.1 

O        /        // 

-0  25    1.5 

/    // 
+5  41.0 

9.8579073 

9.7108536 

9.6986866 

3 

1 

75    3    3.4 

I  36  43.3 

-0    3.8 

-0    2    9.8 

5  44.1 

9.8576249 

9.6860813 

9.6733412 

1            7 

81  30  10.5 

1  36  50.3 

+0  36.7 

•fO  20  45.3 

5  43.7 

9.a573637 

9.6603748 

9.6471924 

11 

87  57  46.0 

1  36  57.4 

1   15.4 

0  43  26.1 

5  96.9 

9.8571272 

9.6338126 

9.6202602 

15 

94  25  49.2 

1  37    4.9 

1  50.4 

1     5  35.1 

5  96.8 

9.8569183 

9.60656(>7 

9.5927731 

19 

100  54  18.9 

1  37  10.6 

+2  19.7 

-1-1  26  55.2 

+5  19.5 

9.8567401 

9.5789315 

9.5651052 

23 

107  23  13.2 

1  37  16.5 

2  41.9 

1  47    9.7 

4  54.1 

9.a^65947 

9.5513693 

9.5378114 

27 

113  52  29.5 

1  37  31.6 

2  55.9 

2    6    2.6 

4  31.8 

9.856484 1 

9.5245326 

9.5116495 

31 

120  22    4.8 

1  37  35.9 

3    0.9 

2  23  19.1 

4    5.9 

9.8564008 

9.4992954 

9.4876163 

Feb.    4 

126  51  55.4 

1  37  39  8 

2  56.7 

2  38  45.6 

3  36.8 

9.8563728 

9.4767721 

• 

9.4669347 

8 

133  21  67.0 

I  37  31 .4 

+2  43.4 

+2  52    9.9 

+3    4.9 

9.8563737 

9.4582829 

9.4509895 

12 

139  52    4.9 

1  37  33.4 

2  21.7 

3    3  21.5 

9  30.5 

0.8564124 

9.4452209 

9.4411217 

16 

146  22  13.9 

I  37  33.0 

1  52.7 

3  12  11.7 

1  54.9 

9.8564884 

9.4387999 

9.4383249 

20 

152  52  18.5 

1  37  30.1 

1  18.0 

3  18  33.6 

1  16.5 

9.8566009 

9.4397168 

9.4429437 

24 

159  22  13.0 

1  37  36.9 

+0  39.4 

3  22  22.5 

-K37.8 

9.8567482 

9.4479281 

9.4545492 

28 

165  51  51.9 

1  37  39.3 

-0     1.3 

+3  23  35.7 

H)    1.9 

9.8569285 

9.4626588 

9.4720838 

Mar.   4 

172  21     9.7 

1  37  16.4 

0  41.9 

3  22  12.7 

0  40.9 

9.8571394 

9.4826463 

9.4941722 

6 

178  50    1.2 

I  37    9.3 

1  20.3 

3  18  15.0 

1  18.5 

9.8573780 

9.5064901 

9.5194399 

12 

185  18  21.5 

1  37    0.8 

1  54.5 

3  11  46.1 

1  65.7 

9.8576413 

9.5328803 

9.5466825 

16 

191  46    6.6 

1  36  51.6 

2  22.9 

3    2  51.7 

9  31.9 

9.8579258 

9.5607334 

9.5749369 

20 

198  13  13.1 

1  36  41.6 

-2  44.1 

+2  51  39.1 

-3    4.7 

9.8582279 

9.5892083 

9.6034767 

24 

204  39  38.2 

I  36  30.9 

2  57.0 

2  38  17.5 

3  35.6 

9.8585435 

9.6176801 

9.6317707 

28 

211     5  20.3 

1  36  30.0 

3     1.0 

2  22  57.8 

4    3.7 

9.8588687 

9.6457104 

9.6594659 

Apr.    1 

217  30  18.3 

1  36    9.0 

2  55.9 

2    5  51.9 

4  98.6 

9.8591995 

9.6730137 

9.6863387 

5 

223  54  32.1 

1  35  58.0 

2  42.0 

1  47  13.4 

4  50.0 

9.8595314 

9.6994278 

9.7122737 

9 

230  18    2.9 

1  35  47.4 

1 

-2-20.1 

+1  27  16.5 

-5    7.8 

9.8598604 

9.7248743 

9.7372270 

13 

236  40  52.2 

,      I  35  37.3 

I  51.4 

1     6  16.6 

5  91.6 

9.8601824 

9.7493313 

9.7611888 

1          ^'^ 

243    3    2.5 

'      1  35  97.9 

I   17.1 

0  44  29.3 

5  31.4 

9.8604934 

9.7728005 

9.7841678 

21 

249  24  37.0 

1      1  35  19.4 

-0  39.2 

+0  22  10.9 

5  37.1 

9.8607896 

9.7952924 

9.8061765 

25 

255  45  39.2 

1  35  11.9 

+0    0.6 

-0    0  22.0 

5  38.7 

9.8610674 

9.8168235 

9.8272371 

• 

29 

262    6  13.3 

1  35    5.4 

+0  40.4 

-0  22  53.0 

-5  36.9 

9.8613234 

9.8374198 

9.8473769 

May    3 

268  26  23.8 

j      1*35    0.0 

1   18.1 

0  45    5.7 

5S9.6 

9.8615545 

9.8571141 

9.8666376 

7 

274  46  15.2 

1  34  55.9 

1  52.0 

1     6  44.1 

5  19.0 

9.8617580 

9.8759528 

9.8850662 

11 

281     5  52.3 

i  34  58.9 

2  20.4 

1  27  32.5 

5    4.6 

9.8619315 

9.8939849 

9.9027140 

15 

287  25  19.7 

1  34  51.0 

2  42.0 

1  47  16.2 

4  46.6' 

9.8620728 

9.9112583 

9.9196225 

19 

293  44  41.9 

1  34  50.3 

+2  55.8 

-2    5  40.9 

*4  96.9 

9.8621803 

9.9278109 

9.9358265 

23 

300    4    3.2 

!      1  34  50.5 

3    0.9 

2  22  33.6 

4    0.6 

9.8622528 

9.9436723 

9.9513516 

27 

306  23  27.5 

;      1  34  51.8 

2  57.3 

2  37  42.1 

3  33.1 

9.8622893 

9.9588677 

9.9662229 

31 

312  42  58.5 

1      1  34  53.9 

2  45.1 

2  50  55.5 

3    3.1 

9.8622896 

9.9734217 

9.9804677 

Jane  4 

319    2  39.5 

"  1  34  56.7 

2  24.9 

3    2    4.2 

9  90.9 

9.8622534 

9.9873644 

9.9941167 

8 

325  22  33.2 

1 

1  35    0.3 

+  1  57.7 

-3  11    0.2 

-1  56.8 

9.8621816 

0.0007287 

0.0072037 

12 

331  42  41.9 

1  35    4.9 

1  24.6 

3  17  36.7 

I  S1.3 

9.8620744 

0.0135460 

0.0197586 

16 

338    3    7.8 

1  35    6.8 

0  47.5 

3  21  48.8 

0  44.6 

9.8619336 

0.0258447 

0.0318055 

20 

344  23  52.6 

1  35  13.6 

+0    8.0 

3  23  33.1 

-0    7.4 

9.8617607. 

0.0376432 

0.0433596 

24 

350  44  57.5 

1  36  18.8 

-0  31.9 

3  22  48.0 

+0  90.0 

9.8615578 

0.0489566 

0.0544348 

28 

357    6  23.7 

;      1  35  M.3 

-1   10.3 

-3  19  33.6 

+1    7.1 

9.8613273 

0.0597964 

0.0650434 

32 

3  26  12.1 

1  36  fiO.9 

-1  45.3 

-3  13  51.9 

+1  43.6 

9.8610719 

0.0701780 

O.O752030 
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GRREM 

VENUS. 

WICH  MEAN  NOON. 

Date. 

HeUooeotrio 

Longitiide, 

HeanSqainoz 

of  Date. 

Daily 

MotiOD. 

Badactioii 

to 

Orbit. 

HeUoeoDtrio 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radina 

Vector. 

Logarithm  of  Distance 
ttom  Earth— 

At  Date. 

At  Interme* 
diateDate. 

Jnly    2 

O        /        // 

3  28  12.1 

O       1      II 

1  35S9.9 

/     // 
-1  45.3 

O        1        II 

-3  13  51.9 

/    II 
+1  43.6 

9.8610719 

0.0701780 

0.0752030 

6 

9  50  23.5 

1  35  35.8 

2  15.1 

3    5  46.5 

9  18.9 

9.8607948 

0.0801205 

0.0849336 

10 

16  12  58.6 

1  35  41.8 

2  38.4 

2  55  22.8 

9  58.6 

9.8604992 

0.0896447 

0.0942560 

14 

22  35  57.9 

1  35  47.9 

2  53.8 

2  42  48.1 

3  94.4 

9.8601887 

0.0987698 

0.1031873 

18 

28  59  22.1 

1  35  54.3 

3    0.7 

2  28  11.2 

3  53.7 

9.8598673 

0.1075096 

0.1117380 

02 

35  23  11.8 

1  36    0.6 

-2  58.5 

-2  11  42.4 

4-4  90.9 

9.8595387 

0.1158732 

0.1199158 

26 

41  47  27.6 

1  36    7.3 

2  47.5 

1  53  33.6 

4  43.6 

9.8592071 

0.1238664 

0.1277260 

30 

48  12  10.3 

1  36  14.1 

2  28.2 

1  33  58.0 

5    3.6 

9.8588766 

0.1314961 

0.1351777 

Aug.  3 

54  37  20.6 

1  36  91.1 

2     1.3 

1  13  10.0 

5  19.8 

9.8585513 

0.1387727 

0.1422832 

7 

61     2  59.0 

I  36  se.9 

1  28.4 

0  51  25.0 

6  39.0 

9.8582355 

0.1457107 

0.1490569 

.   11 

67  29    5.9 

1  36  35.3 

-0  51.0 

-0  28  59.3 

+6  40.1 

9.8579330 

0.1523239 

0.1555126 

15 

73  55  41.6 

1  36  49.5 

-0  10.9 

-0    6    9.9 

5  43.9 

9.8576477 

0.1586240 

0.1616597 

19 

80  22  46.1 

1  36  49.7 

+0  29.7 

+0  16  46.0 

5  43.3 

9.8573835 

0.1646194 

0.1675035 

23 

86  50  19.2 

1  36  56.8 

1     8.9 

0  39  30.7 

6  38.3 

9.8571436 

0.1703126 

0.1730472 

27 

93  18  20.0 

1  37    3.6 

1  44.6 

1     1  46.7 

5  98.9 

9.8569313 

0.1757078 

0.1782947 

31 

99  46  47.4 

1  37  lO.O 

+2  15.0 

+1  23  16.6 

+5  15.3 

9.8567492 

0.1808092 

0.1832530 

Sept.  4 

106  15  39.4 

1  37  1.^.9 

2  38.6 

1  43  43.7 

4  57.6 

9.8565998 

0.1856275 

0.1879337 

8 

1 12  44  53.7 

1  37  91.9 

2  54.1 

2    2  52.0 

4  36.0 

9.8564850 

0.1901733 

0.1923476 

12 

119  14  27.4 

1  37  95.6 

3    0.7 

2  20  26.4 

4  10.7 

9.8564062 

0.1944578 

0.1965045 

J6 

125  44  16.8 

I  37  99.0 

2  58.1 

2  36  13.0 

3  49.1 

9.8563648 

0.1984884 

0.2004100 

20 

132  14  17.8 

1  37  31.3 

+2  46.3 

+2  49  59.4 

-•-3  10.6 

9.8563610 

0.2022696 

0.2040672 

24 

138  44  25.7 

1  37  39.4 

2  26.0 

3    1  34.8 

9  36.7 

9.8563952 

0.2058026 

0.2074767 

28 

145  14  35.4 

1  37  39.9 

I  58.2 

3  10  50.1 

9    0.7 

9.8564665 

0.2090902 

0.2106437 

Oct.    2 

151  44  41.4 

1  37  30.5 

1  24.4 

3  17  38.3 

1  93.9 

9.8565744 

0.2121382 

0.2135753 

6 

158  14  38.3 

1  37  97.6 

0  46.3 

3  21  54.1 

0  44.6 

9.8567173 

0.2149557 

0.2162812 

i         10 

164  44  20.4 

1  37  S3.9 

+0    5.8 

+3  23  34.5 

40    5.5 

9.8568933 

0.2175526 

0.2187708 

I         14 

171  13  42.1 

J  37  17.4 

-0  34.9 

3  22  38.6 

HI  33.5 

9.8571002 

0.2199368 

.0.2210512 

18 

177  42  38.2 

I  37  10.4 

1   13.8 

3  19    7.6 

1  11.9 

9.8573352 

0.2221139 

0.2231251 

22 

184  11     4.1 

I  37    9.3 

1  48.9 

3  13    4.7 

1  49.3 

9.8575953 

0.2240847 

0.2249930 

26 

190  38  55.3 

1  36  53.9 

2  18.5 

3    4  35.2 

9  96.9 

9.8578771 

0.2258504 

0.2266571 

30 

197    6    8:4 

1  36  43.9 

-2  41.0 

+2  53  46.0 

H2S0.0 

9.8581770 

0.2274134 

0.2281208 

Nov.  3 

203  32  40.5 

1  36  33.7 

2  55.4 

2  40  46.3 

3  30.4 

9.8584910 

0.2287799 

0.2293920 

7 

209  58  29.6 

1  36  91.8 

3    0.9 

2  25  46.3 

3  69.1 

9.8588154 

0.2299580 

0.2304791 

11 

216  23  34.8 

1  36  10.8 

2  57.4 

2    8  58.0 

4  94.6 

9.8591459 

0.2309557 

0.2313888 

15 

222  47  .S6.0 

i  35  59.8 

2  45.1 

1  50  34.7 

4  46.6 

9.8594780 

0.2317784 

0.2321243 

19 

229  1 1  3;).7 

1  35  49.1 

-2  24.5 

+1  30  50.4 

-5    4.9 

9.8598080 

0.2324269 

0.2326862 

23 

235  34  29.5 

1  35  38.9 

1  56.8 

1   10    0.3 

5  19.4 

9.8601319 

0.2329015 

0.2330728 

27 

241  56  45.9 

1  35  99.4 

1  23.4 

0  48  20.2 

5S9.9 

9.8604452 

0.2332004 

0.2332848 

D«c.    1 

248  18  25.8 

1  35  90.7 

0  46.0 

0  26    6.1 

5  36.4 

9.8607444 

0.2333269 

0.2333267 

5 

254  39  32.9 

1  35  13.0 

-0    6.4 

-M)    3  34.6 

5  38.7 

9.8610259 

0.2332855 

0.2332039 

9 

261    0  11.1 

1  35    6.3 

+0  33.5 

-0  18  57.9 

*5  36.9 

9.8612862 

0.2330825 

0.2329220 

13 

267  20  24.7 

1  35    0.7 

1   11.8 

0  41  15.0 

5  31.0 

9.8615220 

0.2327223 

0.2324837 

17 

273  40  18.5 

1  34  56.4 

1  46.5 

1     3    0.4 

5  91.1 

9.8617306 

0.2322059 

0.2318885 

21 

279  59  57.2 

1  34  53.9 

2  16.0 

1  23  58.7 

6    7.4 

9.8619096 

0.2315309 

0.2311326 

25 

286  19  25.4 

1  34  51.1 

2  38.8 

1  43  64.7 

4  50.0 

9.8620567 

0.2306936 

0.2302132 

29 

292  38  47.6 

1  34  50.9 

+2  53.9 

-2    2  34.2 

-4  99.9 

9.8621703 

0.2296915 

0.2291287 

..^ 

298  58    8.1 

1  34  50.3 

+3    0.7 

-2  19  43.8 

-4    6.1 

9.8622489 

0.2285251 

0.2278810 
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MABS. 

GREENWICH  MEAN  NOOK. 

1 

Dftte. 

Heliooentrio 

Longitude, 

Men  D  Equinox 

of  Dttte. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliooeotric 
LMitode. 

DikUy 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  IHatanee    i 
firom  Barilla 

At  Date. 

At  iDtenne- 
diateDate. 

O          /          // 

/     /* 

// 

O         /         // 

// 

Jan.    3 

138  45  12.4 

96  93.46 

-  0.2 

+1  51     1.5 

-0.00 

0.8800946 

0.0148657 

0.0078627 

'            7 

140  30  41.5 

96  91.04 

3.5 

1  50  58.1 

1.64 

0.2204.322 

9.9905961 

9.9918758 

1           ^' 

142  16    1.2 

90  18.91 

6.7 

1  50  48.4 

3.19 

0.2207289 

9.9641103 

9.9763105 

15 

144     1  13.2 

96  17.07 

10.0 

1  50  32.6 

4.74 

0.8209846 

9.9684875 

9.9606515 

19 

145  46  18.1 

96  15.50 

13.2 

1  50  10.5 

6.90 

0.821 1990 

9.9528164 

9.9449957 

23 

147  31  17.5 

96  14.98 

-16.3 

+1  49  42.3 

-7.81 

0.8813721 

9.9378050 

9.9894686  ! 

27 

149  16  12.4 

96  13.90 

19.5 

1  49    8.0 

9.34 

0.8815040 

9.9817888 

9.9142051 

31 

151     1    4.0 

96  19.60 

22.5 

1  48  27.6 

10.85 

0.8215944 

9.9067377 

9.8994134 

Feb.   4 

152  45  53.6 

96  19.99 

25.4 

1  47  41.2 

19.35 

0.8816434 

9.8928610 

9.8853110  ' 

8 

154  30  42.2 

96  19.13 

28.3 

1  46  48.8 

13.86 

0.8816510 

9.8785939 

9.8721429 

12 

156  15  31.0 

96  19.34 

-31.1 

+1  45  50.4 

-15.34 

0.8816171 

9.8659867 

9.8601584  ; 

16 

158    0  21.3 

96  19.85 

33.7 

1  44  46.1 

16.81 

0.8815414 

9.8546899 

9.8496181  ! 

20 

159  45  14.2 

96  13.67 

36.2 

1  43  35.9 

18.98 

0.2214847 

9.8449548 

9.8407484  , 

24 

161  30  11. 1 

96  14.85 

38.6 

1  42  19.9 

19.71 

0.8812664 

9.8370818 

9.8338023  | 

28 

163  15  13.0 

96  16.98 

40.7 

1  40  58.2 

91.16 

0.8810669 

9.8311134 

9.8289764  | 

Mar.  4 

165    0  21.3 

96  17.94 

-42.8 

+  1  39  30.6 

-98.60 

0.8808862 

9.8874073 

9.8864171 

6 

166  45  36.9 

96  10.99 

44.8 

1  37  57.4 

94.00 

0.8805444 

9.8260108 

9.8261874 

12 

168  31     1.1 

96  99.96 

46.6 

1  36  18.6 

95.41 

0.8808816 

9.8269388 

9.8282543 

16 

170  16  35.3 

96  94.86 

48.1 

1  34  34.1 

96.81 

0.8198580 

9.8301164 

9.8325045 

20 

172    2  20.4 

96  97.75 

49.5 

1  32  44.1 

98.19 

0.8194537 

9.8353954 

9.8387635 

24 

173  48  17.7 

96  30.96 

-50.7 

•fl  30  48.6 

-90.56 

0.8190090 

9.8485818 

9.8468223 

28 

175  34  28.5 

96  34.48 

51.7 

1  28  47.6 

30.91 

0.8185843 

9.8514588 

9.8564444 

Apr.    ] 

177  20  54.0 

96  38.30 

52.6 

1  26  41.3 

39.94 

0.8179995 

9.8617653 

9.8673821 

5 

179    7  35.3 

96  49.41 

53.2 

1  24  29.7 

33.50 

0.2174350 

9.8738629 

9.8793757 

9 

180  54  33.7 

96  46.83 

53.6 

1  22  12.8 

34.86 

0.816831 1 

9.8856884 

9.8921706 

13 

182  41  50.3 

96  51 .59 

-53.9 

+1  19  60.8 

-36.14 

0.8161879 

9.8987958 

9.9055370 

17 

.184  29  26.3 

96  56.53 

53.9 

1  17  23.6 

37.49 

0.8155061 

9.9183716 

9.9198789 

1          21 

186  17  23.0 

97    1.86 

53.7 

1   14  51.4 

38.00 

0.8147859 

9.9868403 

9.9332390 

25 

188    5  41.6 

97    7.49 

53.3 

1   12  14.1 

30.09 

0.8140878 

9.9408599 

9.9472901 

29 

189  54  23.3 

97  13.40 

52.7 

1     9  32.0 

41.19 

0.81383iSl 

9.9543158 

9.9613253 

May    3 

191  43  29.2 

97  19.09 

-51.8 

•fl     6  45.1 

-«.31 

0.8183993 

9.9683068 

9.9752492 

7 

193  33    0.7 

97  96.18 

50.7 

1     3  53.5 

43.47 

0.8115898 

9.9821447 

9.9689639 

11 

195  22  59.0 

97  33.00 

49.5 

1     0  57.3 

44.09 

0.8106248 

9.9957583 

0.0024635 

15 

197  13  25.1 

97  40.19 

48.0 

0  57  56.5 

45.74 

0.8096834 

0.0090939 

0.0156461 

19 

199    4  20.4 

97  47.55 

46.4 

0  54  51.4 

46.81 

0.8087075 

0.0281180 

0.0285068 

23 

200  55  45.9 

97  56.98 

-44.5 

+0  51  42.0 

-47.87 

0.8076971 

0.0348108 

0.0410889 

27 

202  47  43.0 

98    3.98 

42.4 

0  48  28.4 

48.91 

0.8066538 

0.0471614 

0.0532060 

31 

204  40  12.5 

98  11.61 

40.0 

0  45  10.7 

49.83 

0.8055767 

0.0591614 

0.0650251 

June  4 

206  33  16.3 

98  90.94 

37.7 

0  41  49.0 

50.88 

0.8044680 

0.0707966 

0.0764751 

8 

208  96  54.8 

98  99.11 

35.0 

0  38  23.7 

61.79 

0.8033879 

0.0820503 

0.0875493 

12 

210  81    9.6 

98  38.35 

-32.2 

+0  34  54.7 

-59.00 

0.8081576 

0.0989454 

0.0988487 

16 

813  16    2.0 

98  47.85 

29.3 

0  3188.8 

53.54 

0.8009577 

0.1034601 

0.1085815 

20 

214  11  38.6 

98  57.50 

26.1 

0  87  46.3 

54.34 

0.1997890 

0.1136146 

0.1 185613 

24 

216    7  42.7 

99    7.00 

82.8 

0  24    7.6 

55.00 

0.1984730 

0.1834884 

0.1881988 

28 

218    4  33.B 

99  17.94 

19.5 

0  20  85.6 

55.61 

0.1971904 

0.1388913 

0.1375006 

July   2 

220    8    6.6 

90  98.58 

-16.0 

-fO  16  41.0 

-56.47 

0.1958828 

0.1480870 

0.1464708 

6 

828    0  82.4 

99  30.41 

-12.4 

-f  0  18  63.8 

-57.00 

0.1945510 

0.1508317 

0.1551116 
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MA  TIB. 

OBEENWICH  MEAN  NOON. 

Bate. 

Heliooeotrio 

LoDgitode, 

HeanlCqainox 

of  Date. 

Daily 
Motion. 

BednetioD 

to 

Orbit. 

Heliocentric 
Latitude. 

DaUy 
Motion. 

Logarithm 

of 

Radios 

Vector. 

Logarithm  of  Diatance 
ttom  Earth — 

At  Date. 

Atlnteime* 
diateDate. 

Julj   2 

C        /         1/ 

220    2    6.6 

/     it 
99  98.59 

-16.0 

O         /         // 

+0  16  41.0 

// 
-56.47 

0.1058B28 

0.1420270 

0.1464702 

6 

222    0  22.4 

99  39.41 

12.4 

0  12  53.8 

57.09 

0.1945510 

0.1508317 

0.1551116 

10 

223  59  22.3 

99  50.56 

8.8 

0    9    4.3 

57.64 

0.1931963 

0.1593113 

0.1634321 

14 

225  59    7.2 

30    1.90 

5.0 

0    5  12.7 

58.14 

0.1918198 

0.1674761 

0.1714453 

18 

227  59  37.9 

80  ]3.50 

-  1.3 

+0     1  19.2 

58.58 

0.1904233 

0.175.3420 

0.1791665 

22 

230    0  55.& 

30  95.39 

+  2.5 

-0    2  35.9 

-58.94 

0.1890079 

0.1829223 

0.1866094 

26 

232    3    1.3 

30  37.45 

6.3 

0    6  32.3 

59.95 

0.18757.'>3 

0.1902292 

0.1937828 

30 

234    5  55.5 

30  49.74 

10.2 

0  10  29.9 

59.49 

0.1861273 

0.1972707 

0.2006927 

Aug.  3 

236    9  39.5 

31    9.96 

13.9 

0  14  28.2 

59.63 

0.1846651 

0.2040498 

0.2073427 

7 

238  14  13.9 

31   14.94 

17.6 

0  18  26.9 

59.71 

0.1831907 

0.2105719 

0.2137397 

11 

240  19  :)9.3 

31  97.81 

+21.3 

-0  22  25.9 

-59.79 

0.1817058 

0.2168472 

0.2198960 

15 

242  25  56.7 

31  40.86 

24.9 

0  26  24.7 

59.63 

0.1802123 

0.2228877 

0.2258244 

19 

244  33    6.5 

.31  54.10 

28.4 

0  .30  22.9 

59.45 

0.1787121 

0.2287077 

0.2315380 

23 

246  41     9.7 

39    7.50 

31.7 

0  34  20.3 

59.90 

0.1772073 

0.2343171 

0.2370452 

27 

248  50    6.7 

39  90.94 

34.8 

0  38  16.5 

58.83 

0.1756998 

0.2397231 

0.2423512 

31 

250  59  57.5 

39  34.50 

+.37.9 

-0  42  11.0 

^Oo*3o 

0.I74I9I9 

0.2449299 

0.2474592 

Sept.  4 

253  10  42.9 

39  48.18 

40.7 

0  46    3.5 

57.84 

0.1726859 

0.2499406 

0.2523746 

8 

255  22  23.0 

33    1.88 

43.3 

0  49  53.7 

57.17 

0.1711837 

0.2547628 

0.2571065 

12 

257  34  58.0 

33  15.65 

45.7 

0  53  40.9 

56.40 

0.1096681 

0.2594070 

0.2616659 

16 

259  48  28.2 

33  99.44 

47.7 

0  57  24  9 

55.54 

0.1682010 

0.2638848 

0.2660649 

20 

262    2  53.5 

33  43.91 

+49.5 

-1     I     5.2 

-54.54 

0.1667253 

0.2682065 

0.2703105 

24 

264  18  13.9 

33  56.97 

51.0 

1     4  41.3 

53.44 

0.1652632 

0.2723779 

0.2744083 

28 

266  34  29.2 

34  10.65 

52  3 

1     8  12.8 

59.i4 

0.1638177 

•  0.2764023 

0.2783604 

Get.   2 

268  51  39.0 

34  94.94 

53.2 

1    1  i  39.2 

50.91 

0.1623912 

0.2802826 

0.2821703 

6 

271    9  43.0 

34  37.74 

53.7 

1    15    0.1 

49.45 

0.1609865 

0.2840241 

0.2858450 

10 

273  28  40.7 

34  51.07 

+53.9 

-1    18  14.8 

-47.89 

0.1596059 

0.2876346 

0.2893942 

14 

275  48  31.4 

35    4.90 

5:^.8 

1  21  2:^.2 

46.31 

0.1582523 

0.2911254 

0.2928286 

18 

278    9  14.1 

35  17.19 

5:).3 

1  24  24.5 

44.39 

0.1569283 

0.2^)45043 

0.2961541 

22 

280  30  48.2 

35  99.90 

52.4 

1  27  18.3 

49.47 

0.155G370 

0.2977783 

0.2993765 

26 

282  53  13.0 

3.S  43.34 

.^>I.O 

1   30    4.3 

40.49 

0.1543809 

0.3009493 

0.3024972 

30 

285  16  26.6 

35  54.46 

+49.5 

-I  32  41.7 

-38.96 

0.1531626 

0.3040201 

0.:K)55181 

Nov.   3 

287  40  28.3 

36    6.99 

47.6 

1   35  10.4 

36.00 

0.1519850 

0.3069925 

0.3084444 

7 

290    5  16.4 

36  17.71 

45.4 

1  37  29.7 

33.61 

0.1508506 

0.3098739 

0.3112829 

11 

292  30  49.5 

36  98.75 

42.7 

1  39  39.2 

31.13 

0.1497620 

0.3126728 

0.3140439 

15 

294  57    5.8 

36  39.31 

39.7 

1  41  38.7 

98.57 

0.1487217 

0.3153972 

0.3167336 

19 

297  24    3.4 

36  49.41 

+.36.5 

-1  43  27.8 

-95.89 

0.1477324 

0.3180541 

0.3193563 

23 

299  51  40.5 

36  59.06 

32.9 

1  45    5.8 

93.09 

0.1467965 

0.3206423 

0.3219124 

27 

302  19  55.2 

37    8.19 

29.1 

1  46  32.5 

90.99 

0.1459160 

0.3231659 

0.3244031 

Dec.   J 

304  48  44.8 

37  16.60 

25.1 

1  47  47.6 

17.99 

0.1450936 

0.3256237 

0.3268306 

5 

307  18    7.2 

37  94.51 

20.8 

1  48  50.8 

14.97 

0.1443312 

0.3280229 

0.3292015 

9 

309  48    0.1 

37  31.81 

+16.4 

-1  49  41.8 

-11.90 

0.1436307 

0.3303679 

0.3315224 

13 

312  18  20.8 

37  38.49 

11.9 

1  50  20.4 

8.07 

0.1429940 

0.3326660 

0.3337994 

17 

314  49    6.6 

37  44.35 

7.2 

1  50  46.4 

4.91 

0.1424230 

0.3349225 

0.3360358 

21 

317  20  14.7 

37  49.64 

+  2.5 

1  50  59.7 

-  1.71 

0.1419189 

0.3371390 

0.3.382317 

25 

319  51  42.8 

37  54.94 

-  2.2 

1  51     0.1 

+  1.51 

0.1414832 

0.3393140 

0.3403860 

29 

322  23  27.6 

37  58.05 

-  6.9 

-1  50  47.6 

+  4.76 

0.1411171 

0.3414474 

0.3424990 

33 

324  55  26.2 

38    1.14 

-11.6 

-1  50  22.0 

+  6.01 

0.1408215 

0.3435411 

0.3445742 

17 
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JUPITER. 

a 

m 

GREENWICH  MEAN  NOON 

1 

Date. 

HelioceDtrio 

liODsitude, 

lieaaSqnioox 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

HeUoceDtric 
Latltade. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logaritiim  of  Diatanoe 
firom  Earth — 

At  Date. 

AilDterme- 
dloteDate. 

Jan.    3 

o        /         // 

175  14    2.6 

/     // 
4  33.06 

+12.8 

O        /         // 

+1  16  14.5 

If 
+1.51 

0.7358856 

0.7181975 

0.7155455 

7 

175  32  14.8 

4  33.04 

12.5 

I  16  20.5 

1.48 

0.7359207 

0.7128923 

0.7102411 

11 

175  50  26.9 

4  33.00 

12.2 

1   16  26.3 

1.44 

0.7359552 

0.7075957 

0.7049594 

15 

176-  8  38.8 

4  39.96 

12.0 

1  16  32.0 

1.41 

0.7359891 

0.7023359 

0.6997288 

19 

176  26  50.6 

4  38.99 

11.7 

1  16  37.6 

1  38 

0.7360225 

0.6971417 

0.0945779 

23 

176  45    2.2 

4  39.88 

+11.5 

+1   16  43.1 

+1.35 

0.7360552 

O.G920415 

0.6895360 

37 

177    3  13.7 

4^.84 

11.2 

1  16  48.4 

1.31 

0.7360873 

0.6870659 

0.6846353 

31 

177  21  25.0 

4  39.80 

10.9 

1   16  53.6 

1.98 

0.7361188 

0.6822488 

0.6799107 

Feb.    4 

177  39  36.1 

4  39.76 

10.7 

1  16  58.7 

1.95 

0.7361497 

0.6776258 

0.6753988 

8 

177  57  47.1 

4  39.79 

10.4 

1   17    3.6 

1.99 

0.7361801 

0.6732338 

0.6711350 

12 

178  15  57.9 

4  39.09 

+10.2 

+1  17    8.4 

+1.18 

0.7362098 

0.6691068 

0.6671539 

16 

178  34    8.6 

4  39.65 

9.9 

I  17  13.1 

1.15 

0.7362390 

0.6652797 

0.6634887 

20 

178  52  19.1 

4  39.69 

9.6 

1   17  17.6 

1.19 

0.7362676 

0.6617840 

0.6601690 

24 

179  10  29.5 

4  39.59 

9.4 

1   17  22.0 

1.06 

0.7362956 

0.6686477 

0.6572238 

28 

179  28  39.8 

4  39.55 

9.1 

1   17  26.3 

1.05 

0.7363229 

0.6559008 

0.6546824 

Mar.   4 

179  46  50.0 

4  39.59 

+  8.8 

+1   17  30.4 

+1.09 

0.7363497 

0.6535714 

0.6525712  = 

8 

180    5    0.0 

4  39.49 

8.5 

1  17  34.4 

0.99 

0.7363758 

0.6516840 

0.6509121 

12 

180  23    9.9 

4  39.46 

8.3 

1   17  38.3 

0.95 

0.7364014 

0.6502567 

0.6497196  ; 

16 

180  41  19.6 

4  39.49 

8.0 

1   17  42.1 

0.99 

0.7364263 

0.6493015 

0.6490035 

20 

180  59  29.3 

4  39.39 

7.7 

1   17  45.7 

0.89 

0.7364507 

0.6488255 

0.6487680 

24 

181  17  38.8 

4  39.36 

+  7.4 

+1  17  49.2 

+0.86 

0.7364744 

0.6488307 

0.6490137 

28 

181  35  48.1 

4  39.33 

7.2 

1   17  52.6 

0.83 

0.7364974 

0.6493162 

0.6497384 

Apr.    1 

181  53  57.4 

4  39.30 

6.9 

1   17  55.8 

0.80 

0.7365198 

0.6502781 

0.6509345 

5 

182  12    66 

4  39.98 

6.6 

1   17  58.9 

0.76 

0.7365416 

0.6517053 

0.6525889 

9 

182  30  15.7 

4  39.96 

6.3 

1  18    1.9 

0.73 

0.7365628 

0.6535819 

0.6546818 

13 

182  48  24.6 

4  39.93 

+  6.0 

+  1   18    4.8 

+0.70 

0.7365834 

0.6558850 

0.6571885 

17 

183    6  33.5 

4  39.91 

5.8 

1  18    7.5 

0.67 

0.7366033 

0.65a5887 

0.6600823 

21 

183  24  42.3 

4  39.18 

5.5 

1   18  10.1 

0.63 

0.7366227 

0.6616656 

0.6633353 

25 

183  42  50.9 

4  39.15 

5.2 

1   18  12.6 

0.60 

0.7366414 

0.6650875 

0.6669188 

29 

184    0  59.5 

4  39.13 

4.9 

1   18  14.9 

0.57 

0.7366595 

0.6688251 

0.6708027 

May   3 

184  19    8.0 

4  39.11 

+  4.7 

+1   18  17.1 

+0.53 

0.7366770 

0.6728473 

0.6749548 

7 

184  37  16.4 

4  39.09 

4.4 

1  18  19.2 

0.50 

0.7366939 

0.6771206 

0.6793403 

11 

184  55  24.7 

4  39.07 

4.1 

1  18  21.1 

0.47 

0.7367102 

0.6816098 

0.6839247 

15 

185  13  32.9 

4  39.05 

3.8 

1  18  22.9 

0.43 

0.7367259 

0.686281 1 

0.6886748 

19 

185  31  41.1 

4  39.03 

3.5 

1  18  24.6 

0.40 

0.7367410 

0.691 1024 

0.6935599 

23 

185  49  49.2 

4  39.09 

+  3.2 

+1  18  26.1 

+0.37 

0.7367554 

0.6960442 

0.6985518 

27 

186,7  57.2 

4  39.00 

2.9 

1   18  27.5 

0.33 

0.7367693 

0.7010794 

0.7036234 

31 

186  26    5.1 

4  31.96 

2.7 

1   18  28.8 

0.30 

0.7367825 

0.7061804 

0.7087472 

June  4 

186  44  13.0 

4  31.96 

2.4 

1   18  29.9 

0.97 

0.7367952 

0.7113204 

0.7138963 

8 

187    2  20.8 

4  31.95 

2.1 

1   18  30.9 

0.93 

0.7368072 

0.7164723 

0.7190452 

12 

187  20  28.6 

4  31.93 

+  1.8 

+  1   18  31.8 

+0.90 

0.7368186 

0.7216125 

0.7241713 

16 

187  38  36.3 

4  31.98 

1.5 

1   18  32.6 

0.17 

0.7368294 

0.7267197 

0.7292553 

20 

187  56  43.9 

4  31.91 

1.2 

1  18  33.2 

0.13 

0.7368396 

0.7317762 

0.7342802 

24 

188  14  51.5 

4  31.90 

1.0 

1    18  33.7 

0.10 

0.7368492 

0.7367654 

0.7392296 

28 

188  32  59.1 

4  31.89 

0.7 

1   18  34.1 

0.07 

0.7368582 

0.7416709 

0.7440876 

July  2 

188  51    6.6 

4  31.88 

+  0.4 

+1  18  34.3 

+0.04 

0.7368665 

0.7464777 

0.7488391 

• 

189    9  14.1 

4  31.87 

+  0.1 

+1  18  34.4 

+0.01 

0.7368743 

0.7511701 

0.7534690 
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JUPITEE. 

GREENWICH  MEAN  NOON. 

1 

Dftto. 

HflUocentTic 

Longitiide, 

HeuiEqnlDox 

of  Date. 

Daily 
MotloD. 

BedactioD 

to 

Orbit. 

Heliocentric 
Latitude. 

Dally 
Motion. 

Logarithm 

of 

Badins 

Vector. 

Logarithm  of  DittaDce 

At  Date. 

At  Interme- 
diate Date. 

July   9 

O         1          II 

lfcl8  51     6.6 

/      u 

4  31.88 

// 
+  0.4 

O         1         II 

+1    18  34.3 

It 
+0.04 

0.7368665 

0.7464777 

0.7488391 

6 

189    0  14.1 

A  31.87 

+  0.1 

1    18  34.4 

+0.01 

0.7368743 

0.7511701 

0.7534690 

10 

189  27  91.6 

4  31.86 

-  0.9 

1    18  34.3 

-0.09 

0.7368814 

0.7557344 

0.7579653 

14 

189  45  99.0 

4  31.85 

0.5 

1    18  34.9 

0.06 

0.r368879 

0.7601604 

0.7693186 

18 

190    3  36.3 

4  31.84 

0.7 

1   18  33.9 

0.09 

0.7368937 

0.7644391 

0.7665907 

29 

190  91  43.7 

4  31.83 

-  1.0 

+  1    18  33.5 

-0.19 

0.7368990 

0.7685695 

0.7705638 

96 

190  39  51.0 

4  31.83 

1.3 

1   18  39.9 

0.15 

0.7369036 

0.7725933 

0.7744400 

30 

190  57  58.3 

4  31.83 

1.6 

1    18  39.9 

0.19 

0.7369076 

0.7763199 

0.7781409 

Aug.  3 

191  16    5.6 

4  31.83 

1.9 

1   18  31.4 

0.99 

0.7369110 

0.7799230 

0.7816583 

7 

191  34  12.9 

4  31.89 

9.9 

1    18  30.5 

0.95 

0.7369138 

0.783.3464 

0.7849868 

11 

191  52  20.9 

4  31.88 

-  2.5 

+1   18  99.4 

-0.99 

0.7*369159 

0.7865787 

0.7881919 

15 

199  10  97.5 

4  31.89 

9.8 

1    18  98.9 

0.39 

0.7369174 

0.7896160 

0.7910606 

19 

199  98  34.8 

4  31.89 

3.0 

1   18  96.8 

0.:)5 

0.7369183 

0.7994551 

0.7937999 

93 

199  46  49.0 

4  31.83 

3.3 

1    18  95.3 

0.39 

0.7369185 

0.7950993 

0.7963336 

97 

193    4  49.3 

4  31.81 

3.6 

1    18  93.7 

0.49 

0.7369181 

0.7975997 

0.7986590 

31 

193  99  56.5 

4  31.81 

-  3.9 

-1-1   18  99.0 

-0.45 

0.7369171 

0.7997490 

0.800771 1 

Sept  4 

193  41    3.h 

4  31.81 

4.9 

1   18  90.1 

0.48 

0.7369154 

0.8017460 

0.8096665 

8 

193  59  11.0 

4  31.89 

4.4 

1    18  18.9 

0.51 

0.7369131 

0.8035395 

0.8043439 

12 

194  17  18.3 

4  31.89 

4.7 

1   18  16.0 

0.55 

0.7369101 

0.8051006 

0.8058094 

16 

194  35  25.6 

4  31.83 

5.0 

1    18  13.8 

0.58 

0.7369065 

0.8064490 

0.8070405 

90 

194  53  39.9 

4  31.84 

-  5.3 

+  1    18  11.4 

-0.61 

0.7369093 

0.8075769 

0.8080558 

94 

195  11  40.3 

4  31.84 

5.6 

1   18    8.9 

0.64 

0.7368975 

0.8084788 

0.8088450 

98 

195  29  47.7 

4  31.85 

5.8 

1    18    6.9 

0.68 

0.7368990 

0.8091540 

0.8094056 

Oct    9 

195  47  55.1 

4  31.85 

6.1 

1    18    3.5 

0.71 

0.7368859 

0.8095997 

0.8097369 

6 

196    6    9.5 

4  31.86 

6.4 

1   18    0.6 

0.74 

0.7368799 

0.8098151 

0.809&365 

10 

196  94  10.0 

4  31.87 

-  6.7 

+1   17  57.5 

-0.77 

0.7368718 

0.8098004 

0.8097070 

14 

196  49  17.4 

4  31.88 

7.0 

1   17  54.4 

0.81 

0.7368638 

0.8095561 

0.8093476 

18 

197    0  95.0 

4  31.89 

7.9 

1   17  51.1 

0.84 

0.7368551 

0.8090813 

0.8087579 

29 

197  18  39.6 

4  31.90 

7.5 

1   17  47.6 

0.87 

0.7368459 

0.8083750 

0.8079343 

96 

197  36  40.9 

4  31  92 

7.8 

1    17  44.1 

0.90 

0.7368360 

0.8074351 

0.8068774 

30 

197  54  47.9 

4  31.93 

-  8.1 

+1   17  40.4 

-0.94 

0.7368955 

0.8069613 

0.8055868 

Not.  3 

198  19  55.7 

4  31.94 

8.3 

1   17  36.6 

0.97 

0.7368144 

0.8048549 

0.80406*39 

7 

198  31     3.5 

4  31.97 

8.6 

1   17  39.6 

LOO 

0.7368097 

0.8032160 

0.8093110 

11 

198  49  11.3 

4  31.96 

8.9 

1   17  98.6 

1.03 

0.7367903 

0.8013489 

0.8003300 

15 

199    7  19.9 

4  31.98 

9.9 

1   17  94.4 

1.07 

0.7367774 

0.799954? 

0.7981916 

19 

199  95  97.9 

4  39.00 

-  9.4 

+1   17  90.0 

-1.10 

0.7367638 

0.7969393 

0.7956863 

93 

199  43  35.9 

4  39.09 

9.7 

1   17  15.6 

1.13 

0.7367497 

0.7943840 

0.7930958 

97 

900    1  43.3 

4  39.04 

10.0 

1   17  11.0 

1.16 

0.7367350 

0.7916190 

0.7901431 

Dee.    1 

900  19  51.5 

4  39.06 

10.9 

1   17    6.3 

1.19 

0.7367197 

0.7886197 

0.7870493 

5 

900  37  59.8 

4  39.08 

10.5 

1    17    1.4 

1.93 

0.7367038 

0.7854118 

0.7837993 

9 

900  56    8.9 

4  39.10 

-10.7 

•f  1   16  56.4 

-1.96 

0.7366873 

0.7819959 

0.7809099 

13 

201  14  16.6 

4  39.19 

11.0 

1   16  51.3 

1.99 

0.7366701 

0.7783741 

0.77648a5 

17 

201  32  95.9 

4  39.14 

11.3 

1   16  46.1 

1.39 

0.7366593 

0.7745537 

0.7795704 

91 

901  50  33.8 

4  39.16 

U.5 

1   16  40.7 

1.35 

0.7366339 

0.7705395 

0.7684618 

95 

902    8  49.5 

4  39.18 

11.8 

1    16  35.9 

1.38 

0.7366149 

0.7663386 

0.7641719 

90 

909  96  51.9 

4  39.91 

-19.1 

•1-1   16  99.6 

-1.49 

0.7365953 

0.7619610 

0.7597094 

33 

902  45    0.1 

4  38.93 

-19.3 

+1   16  93.9 

-1.45 

0.7365749 

0.7574179 

0.7550883 
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SATURN 

• 

GREENWICH  MEAN  NOON. 

1 

Date. 

Heliocentrio 

liOD^tnde, 

MeanlSquiDoz 

of  Date. 

O         1         II 

Dally 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitade. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Dtetuee 
firom  Earth— 

At  Date. 

AtlDterme- 
dlatoDate. 

/     II 

II 

O       1'       m 

II 

' 

Jan.    3 

.  95  13    4.5 

9  14.54 

-55.9 

-0  44  53.3 

45.58 

0.9555089 

0.9059852 

0.9062991 

7 

95  23    2.7 

9  14.M 

55.5 

0  44  30.9 

5.58 

0.9555119 

0.9066804 

0.907(261  ; 

11 

95  31     0.8 

9  14.53 

55.1 

0  44    8.6 

5.58 

0.9555150 

0.9076412 

0.9062186 

15 

95  39  59.0 

9  14.53 

54.7 

0  43  46.3 

5.50 

0.9555182 

".SHIoOwoSy 

0.9095609 

19 

95  48  57.1 

9  14.53 

54.2 

0  43  23.9 

5.59 

0.9555216 

0.9103229 

0.9111431 

23 

95  57  55.2 

9  i4.sa 

-63.8 

-0  43    1.5 

+6.60 

0.9555252 

0.9120202 

0.9129526 

87 

96    6  53.3 

9  H.59 

53.4 

0  42  39.1 

5.60 

0.9555289 

0.9139386 

0.9149765 

31 

96  15  51.4 

9  ]4.sa 

53.0 

0  42  16.7 

5.61 

0.9555328 

0.9160642 

0.9171998 

Feb.    4 

96  24  49.4 

9  14.51 

52.5 

0  41  54.3 

5.61 

0.9555368 

0.9183812 

0.9196064 

8 

96  33  47.5 

9  14.51 

52.1 

0  41  31.8 

5.61 

0.9555410 

0.9208728 

0.9221778 

12 

96  42  45.5 

9  14.51 

-51.7 

-0  41    9.4 

+5.03 

0.9655453 

0.9235192 

0.9248948 

16 

96  51  43.6 

9  14.51 

51  2 

0  40  46.9 

5.09 

0.9555498 

0.9263021 

0.9277386 

20 

97    0  41.6 

9  14.50 

50.8 

0  40  24.4 

5.63 

0.9555544 

0.9292023 

0.9306912 

24 

97    9  39.6 

9  14.50 

50.3 

0  40    1.9 

6.63 

0.9555592 

0.9322030 

0.9337356 

28 

97  18  37.6 

9  14.40 

49.9 

0  39  39.3 

5.63 

0.9555642 

0.9352867 

0.9368542 

Mar.   4 

97  27  35.5 

9  14.49 

-49.5 

-0  39  16.8 

+6.64 

0.9555693 

0.9384358 

0.9400292 

8 

97  36  33.4 

9  14.48 

49.0 

0  38  54.2 

5.64 

0.9555746 

0.9416322 

0.94S2424 

12 

97  45  31.4 

9  14.48 

48.6 

0  38  31.6 

5.64 

0.9555800 

0.9448578 

0.9464761 

16 

97  54  29.3 

9  14.47 

48.1 

0  38    9.1 

5.65 

0.9555856 

0.9480956 

0.9497142 

20 

98    3  27.2 

9  14.47 

47.7 

0  37  46.5 

5.65 

0.9565913 

0.9513303 

0.9529421 

24 

98  12  25.0 

9  14.46 

-47.2 

-0  37  23.8 

+5  66 

0.9555972 

0.9545481 

0.9561466 

28 

98  21  22.9 

9  14.46 

46.8 

0  37    1.2 

5.66 

0.9556032 

0.9577360 

0.9593148 

Apr.    1 

98  30  20.7 

9  14.45 

46.3 

0  36  38.6 

5.66 

0.9556094 

0.9608813 

0.9624338 

5 

98  39  18.5 

9  14.45 

45.9 

0  36  15.9 

5.67 

0.9556158 

0.9639708 

0.9654906 

9 

98  48  16.3 

9  14.44 

45.4 

0  35  53.2 

5.67 

0.9556223 

0.9669920 

0.9684734 

13 

98  57  14.1 

9  14.44 

-45.0 

"0  35  30.5 

+5.67 

0.9556289 

0.9699339 

0.9713722 

17 

99    6  11.8 

9  14.43 

44.5 

0  35    7.8 

5.68 

0.9556357 

0.9727873 

0.9741781 

21 

99  15    9.5 

9  14.43 

44.1 

0  34  45.1 

5.68 

0.9556427 

0.9755438 

0.97688;^ 

25 

99  24    7.2 

9  14.49 

43.6 

0  34  22.4 

5.68 

0.9556498 

0.9781962 

0.9794810 

29 

99  33    4.9 

9  14.49 

43.2 

0  33  59.6 

5.60 

0.9556571 

0.9807370 

0.9819631 

May    3 

99  42    2.6 

9  14.41 

-42.7 

-0  33  36.9 

+5.60 

0.9556645 

0.9831585 

0.9B43222 

7 

99  51    0.3 

9  14.41 

42.3 

0  33  14.1 

5.60 

0.9556721 

0.9854536 

0.9865518 

11 

99  59  57.9 

9  14.40 

41.8 

0  32  51.3 

5.70 

0.9556798 

0.9876163 

0.9886464 

15 

100    8  55.5 

9  14.39 

41.4 

0  32  28.5 

5.70 

0.9556877 

0.9896418 

O.99O6O20 

19 

100  17  5.3.0 

9  14.30 

40.9 

0  32    5.7 

5.70 

0.9556957 

0.9915267 

0.9924154 

23 

100  26  50.6 

9  14.38 

^0.4 

-0  31  42.9 

+5.71 

0.9557039 

0.9932676 

0.9940829 

27 

100  35  48.1 

9  14.38 

40.0 

0  31  20.0 

5.71 

0.9557123 

0.9948608 

0.9956009 

31 

100  44  45.6 

9  14.37 

39.5 

0  30  57.2 

5.71 

0.9557208 

0.9963026 

0.9969654 

June  4 

100  53  43.1 

9  14.36 

39.0 

0  30  34.3 

5.71 

0.9557294 

0.9975890 

0.9981739 

8 

101    2  40.5 

9  14.36 

38.6 

0  30  11.5 

5.79 

0.9567382 

0.9987177 

0.9992223 

12 

101  11  37.9 

9  14.35 

-38.1 

-0  29  48.6 

+5.79 

0.9557472 

0.9996869 

1.0001114 

16 

101  20  35.3 

9  14.34 

37.6 

0  29  25.7 

5.79 

0.9557563 

1 .0004967 

1.0008396 

20 

101  29  32.7 

9  14.34 

37.2 

0  29    2.8 

5.79 

0.9557655 

1.0011434 

1.0014066 

24 

101  38  30.0 

9  14.33 

36.7 

0  28  39.9 

5.73 

0.9557749 

1.0016291 

1.0018105 

26 

101  47  27.3 

9  14.38 

36.2 

0  28  17.0 

5.73 

0.9557845 

1.0019508 

1.0020499 

July   2 

101  56  24.6 

1 

9  14.31 

-35.7 

-0  27  54.0 

+5.73 

0.9557942 

1.0021075 

1.0021237 

6 

102    5  21.8 

9  14.31 

-35.3 

-0  27  31.1 

+6.74 

0.956804 1 

1 .0020986 

1.0020322 
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* 

SATURN 

• 

GBEENWICH  MEAN  NOON. 

1 
Dmte. 

H(}Iioe«ntrio 

Longitnde, 

Meau  Eqninox 

of  Date. 

Dally 
Motion. 

Rednction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Lofcarithni 

of 

Bodias 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

I 

Joly   2 

O        t        It 

101  56  24.6 

9  14.81 

-36.7 

O        t        II 

-0  27  54.0 

// 
+6.73 

0.9557942 

1.0021075 

L002I237 

6 

102    5  21.8 

9  14.81 

35.3 

0  27  31.1 

5.74 

0.9558041 

1.0020986 

1.0020322 

10 

102  14  19.1 

9  14.30 

34.8 

0  27    8.1 

5.74 

0.9558141 

1.0019246 

I.00I7761 

14 

102  23  16.3 

9  14.30 

34.3 

0  26  45.2 

5.74 

0.9558243 

I.00I5868 

1.0013567 

18 

102  32  13.4 

9  14.99 

33.9 

0  26  22.2 

,  5.74 

0.9558346 

1  0010860 

1.0007747 

22 

102  41  10.6 

9  14.98 

-33.4 

-0  25  59.2 

+5.75 

0.9558451 

1 .0004229 

1 .0000309 

S6 

102  50    7.7 

9  14.98 

32.9 

0  25  36.2 

5.75 

0.9558557 

0.9995985 

0.9991256 

30 

102  59    4.8 

9  14.97 

32.4 

0  25  13.2 

5.75 

0.9558665 

0.9986127 

0.99H0598 

Aug.  3 

103    8    1.8 

9  14.96 

31.9 

0  24  50.2 

5.75 

0.9558775 

0.!)974673 

0.996835^; 

7 

103  16  58.8 

9  14.95 

31.4 

0  24  27.2 

5.76 

0.9558885 

0.9961652 

0.9954565 

11 

103  25  55.8 

9  14.94 

-31.0 

-0  24    4.1 

+5.76 

0.9558998 

0.9947099 

0.9939257 

15 

103  34  52.8 

9  14.93 

30.5 

0  23  41.1 

5.76 

0.9559112 

0.9931042 

0.9922460 

19 

103  43  49.7 

9  14.99 

30.0 

0  23  18.1 

5.76 

0.9559227 

0.9913513 

0.9904207 

23 

103  52  46.6 

9  14.99 

29.5 

0  22  55.0 

5.76 

0.9559344 

0.9894545 

0.9884529 

27 

104     1  43.4 

9  14.91 

29.0 

0  22  31.9 

5.77 

0.9550462 

0.9874165 

0.9863460 

31 

104  10  40.2 

9  14.90 

-28.5 

-0  22    8.9 

+5.77 

0.9559582 

0.9852422 

0.9841058 

Sept.  4 

104  19  37.0 

9  14.10 

28.1 

0  21  45.8 

5.77 

0.9559704 

0.9829375 

0.9817382 

8 

104  28  33.8 

9  14.18 

27.0 

0  21  22.7 

5.77 

0.9559827 

0.9805087 

0.9792.501 

12 

104  37  30.5 

9  14.17 

27.1 

0  20  59.6 

5.77 

0.9559951 

0.9779632 

0.9766486 

16 

104  46  27.2 

9  14.16 

26.6 

0  20  36.5 

5.77 

0.9560077 

0.9753073 

0.9739402 

20 

104  55  23.8 

9  14.15 

-26.1 

-0  20  13.4 

+5.78 

0.9560204 

0.9725482 

0.9711320 

24 

105    4  20.4 

9  14.16 

25.6 

0  19  50.3 

5.78 

0.9560333 

0.9696930 

0.9682:J23 

28 

105  13  17.0 

9  14.14 

25.1 

0  19  27.2 

5.78 

0.9560463 

0.9667512 

0.965251 1 

Oct.    2 

105  22  13.6 

2  14.13 

24.6 

0  19    4.1 

5.78 

0.9560596 

0.9637334 

0.9621997 

6 

105  31  10.1 

9  14.19 

24.1 

0  18  40.9 

5.78 

0.9560729 

0.9606514 

0.9590900 

10 

105  40    6.6 

9  14.19 

-23.7 

-0  18  17.8 

+5.79 

0.9560864 

0.9575171 

0.9559342 

14 

105  49    3.0 

9  14.11 

23.2 

0  17  54.6 

5.70 

0.9561000 

0.9543428 

0.9527444 

18 

105  57  59.4 

9  14.09 

22.7 

0  17  31.5 

5.70 

0.9561138 

0.9511407 

0.9495333 

22 

106    6  55.8 

9  14.06 

22.2 

0  17    8.3 

5.70 

0.9561278 

0.9479242 

0.9463151 

26 

106  15  52.1 

9  14.06 

21.7 

0  16  45.2 

5.70 

0.9561419 

0.9447082 

• 

0.9431056 

30 

106  24  48.4 

9  14.07 

-21.2 

-0  16  22.0 

+6.79 

0  9561561 

0.9415095 

0.9399221 

Not.  3 

106  33  44.6 

9  14.06 

20.7 

0  15  58.8 

5.70 

0.9561705 

0.9:W34r)5 

0.9367819 

7 

106  42  40.8 

9  14.05 

20.2 

0  15  35.7 

5.70 

0.9561850 

0.0352335 

0.9337024 

11 

J06  51  37.0 

9  14.03 

19.7 

0  15  12.5 

5.79 

0.9561997 

0.9321908 

0.9307006 

iS 

107    0  33.1 

9  14.09 

19.2 

0  14  49.3 

5.80 

0.9562145 

0.929234 1 

0.9277936 

19 

107    9  29.1 

9  14.01 

-18.7 

-0  14  26.1 

+5.80 

0.9562295 

0.9263813 

0.9249995 

23 

107  18  25.2 

9  14.01 

18.2 

0  14    2.9 

5.80 

0.9562446 

0.9236508 

0.9223375 

27 

107  27  21.2 

9  13.90 

17.7 

0  13  39.7 

5.80 

0.9562599 

0.9210621 

0.9198270 

Dec    1 

107  36  17.1 

9  13.98 

17.2 

0  13  16.5 

5.80 

0.9562753 

0.9186344 

0.9174865 

5 

107  45  13.0 

9  13.97 

16.7 

0  12  53.3 

5.80 

0.9562909 

0.91 63853 

0.9153329 

9 

107  54    8.9 

9  13.96 

-16.2 

-0  12  30.1 

+5.80 

0.9563066 

0.9143309 

0.9133813 

13 

108    3    4.8 

9  13.96 

15.7 

0  12    6.9 

5.80 

0.9563225 

0.9124858 

0.9116461 

17 

108  12    0.6 

9  13.94 

15.2 

0  11  43.7 

5.80 

0.9563385 

0.9108639 

0.9101409 

1         21 

108  20  56.3 

9  13.08 

14.7 

0  11  20.5 

5.81 

0.9563546 

0.9094787 

0.9088793 

25 

106  29  52.0 

9  13.99 

14.2 

0  10  57.3 

5.81 

0.9563709 

0.9083435 

0.9078728 

29 

108  38  47.7 

9  13.91 

-13.7 

-0  10  34.0 

+5.81 

0.9563874 

0.9074680 

0.9071301 

33 

108  47  43.3 

9  13.90 

-13.2 

-0  10  10.8 

+5.81 

0.9564040 

0.9068595 

0.9066670 
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UBANi;d 

). 

. 

GREENWICH  MEAN  NOON. 

1 

! 

Date. 

Heliocentric 

Longitade, 

MeanBqninox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Helioc<ntr{c 
Latitude. 

Daily 
Motion. 

Logarithm 
of  . 
Kadiuft 
Vector. 

LofEariihm  of  Diatanee 
i^om  EarCb — 

At  Date. 

AtlotenDe. 
dIataDate. 

. 

O        1        II 

// 

// 

O        1        II 

// 

1 

Jan.    3 

184  37  20.2 

46.53 

«6.31 

+0  43  15.0 

H)93 

1.2628932 

1.2600606 

1.2584276 

11 

184  43  32.5 

46.53 

6.34 

0  43  13.2 

0.93 

1.2629032 

1.2568078 

1.25.52098 

19 

184  49  44.7 

46.53 

6.36 

0  43  11.4 

0.93 

1.2629133 

1.2536417 

1.2521116 

27 

184  55  56.9 

46.59 

6.39 

0  43    9.5 

0.93 

1.2629234 

1.2506274 

1.2491972 

Feb.    4 

185    2    9.1 

46.58 

6.41 

.    0  43    7.7 

0.93 

1.2629336 

1 .2478295 

1.2465326 

12 

185    8  21.3 

46.59 

-6.44 

+0  43    5.9 

-0.93 

1.2629438' 

1.2453141 

1.2441807 

20 

1&5  14  33.5 

46.59 

6.47 

0  43    4.0 

0.93 

1.2629541 

1.2431389 

1.2421939 

28 

185  20  45.6 

46.59 

6.49 

0  43    2.2 

0.93 

1.2629644 

1.2413517 

1.2406177 

Mar.   8 

185  26  57.8 

46.59 

6.51 

0  43    0.3 

0.93 

1.2629748 

1.2399966 

1.2394920  ' 

16 

185  33    9.9 

46.51 

6.54 

0  42  58.4 

0.93 

1 .2629852 

1.2391062 

1.2388414 

24 

185  39  22.0 

46.51 

-6.56 

+0  42  56.6 

-0.94 

1 .2629957 

1 .2386979 

1.2386769 

Apr.    1 

185  45  34.1 

46.51 

6.58 

0  42  54.7 

0.94 

1 .2630062 

1.2387783 

1.2390016 

9 

185  51  46.1 

46.51 

6.61 

0  42  52.8 

0.94 

1.2630168 

1.2393457 

1.2398056 

17 

185  57  58.2 

46.50 

6.63 

0  42  50.9 

0.94 

1.2630275 

1.2403789 

1.2410633 

25 

186    4  10.2 

46.50 

6.65 

0  42  49.0 

0.94 

1  2630381 

1.2418521 

1.2427416 

May   3 

186  10  22.2 

46.50 

-6.68 

+0  42  47.0 

-0.94 

1.2630489 

1 .2437267 

1.2448012 

11 

186  16  34.2 

46.50 

6.70 

0  42  45. 1 

0.94 

1.26.30596 

1.2459586 

1.2471915 

19 

186  22  46.2 

46.50 

6.72 

0  42  43.2 

0.94 

1 .26.30705 

1.2484928 

1.2498558 

27 

186  28  58.1 

46.49 

6.75 

0  42  41.2 

0.94 

1.2630814 

1.2512738 

1.2527394  [ 

June  4 

186  35  10.1 

46.49 

6.77 

0  42  39.3 

0.91 

1.2630923 

1.2542453 

1.2557830 

12 

186  41  22.0 

46.49 

-6.79 

+0  42  37.3 

-0.95 

1.2631033 

1.2573450 

1.2589237 

20 

186  47  33.9 

46.49 

6.82 

0  42  35.3 

0.95 

1.2631143 

1.2605127 

1.2621037 

28 

186  53  45.8 

46.48 

6.84 

0  42  33.4 

0.95 

1.2631254 

1.2636916 

1.2652688 

July  6 

186  59  57.7 

46.48 

6.86 

0  42  31.4 

0.95 

1.2631365 

1.2668279 

1.268362:) 

14 

187    6    9.5 

46.48 

6.89 

0  42  29.4 

0.95 

1.2631477 

1.2698658 

1.2713329 

22 

187  12  21.3 

46.48 

-6.91 

+0  42  27.4 

H).95 

1.2631589 

1.2727584 

1.2741365 

30 

187  18  33.2 

46.48 

6.93 

0  42  25.4 

0.95 

1.2631702 

1 .2754624 

1.2767303 

Aug.  7 

187  24  44.9 

46.47 

6.96 

0  42  23.3 

0.95 

1.2631815 

1.2779352 

1.2790734 

15 

187  30  56.7 

46.47 

6.98 

0  42  21.3 

0.95 

1.2631929 

1.2801407 

1.2811337 

23 

187  37    8.5 

46.47 

7.00 

0  42  19.3 

0.95 

1 .2632044 

1 .2820492 

1.2828834 

31 

187  43  20.2 

46.47 

-7.03 

+0  42  17.2 

-0.96 

1.2632158 

1.2836331 

1.2842951 

Sept.  8 

187  49  31.9 

46.46 

7.05 

0  42  15.2 

0.98 

1 .2632274 

1.2848671 

1.285:M79 

16 

187  55  43.6 

46.46 

7.07 

0  42  13.1 

0.96 

1.2632:^90 

1 .2857354 

1.2860287 

24 

188     1  55.3 

46.46 

7.09 

0  42  n.i 

0.96 

1.2632506 

1.2862257 

1.2863252 

Oct.    2 

188    8    6.9 

46.46 

7.12 

0  42    9.0 

0.96 

1.2632622 

1.2863264 

1.2862291 

1 

10 

188  14  18.6 

46.45 

-7.14 

+0  42    6.9 

-0.96 

1 .2632740 

1 .2860338 

1.2857412 

18 

188  20  30.2 

46.45 

7.16 

0  42    4.8 

0.96 

1 .2632858 

1.2853518 

1.2848664 

26 

188  26  41.8 

46.45 

7.18 

0  42    2.7 

0.96 

1.26:^2976 

1 .2842857 

1.2836113 

1 

Nov.  3 

188  32  53.4 

46.45 

7.20 

0  42    0.6 

0.96 

1 .2633095 

1.2828459 

I.28I99I5 

11 

188  39    4.9 

46.44 

7.22 

0  41  58.5 

0.97 

1.2633215 

I.28I05I9 

1.2800301 

19 

188  45  16.5 

46.44 

-7.24 

4-0  4  i  56.4 

-0.97 

1 .2033.335 

1.2789291 

1 .2777528 

27 

188  51  28.0 

46.44 

7.26 

0  41  54.2 

0.97 

1 .2633455 

1 .2765049 

1.2751907 

Dec.    5 

188  57  39.5 

46.44 

7.28 

0  41  52.1 

0.97 

1 .2633576 

1.2738160 

1.2723867 

13 

189    3  51.0 

46.43 

7.30 

0  41  49.9 

0.97 

1 .2633698 

1.270^)081 

1.2693863  , 

21 

I 

189  10    2.4 

46.43 

7.33 

0  41  47.8 

0.97 

1.2633819 

1 .2678272 

1  2662379 

1         29 

189  16  13.9 

46.43 

-7.35 

+0  41  45.6 

-0.97 

1 .2633942 

1 .2646259 

1.2629995 

1         37 

189  22  25.3 

46.49 

-7.37 

+0  41  43.4 

-0.97 

1.2634065 

1. 261 3664 
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NEPTUNE. 

GREENWICH  MEAN  NOON. 

- 

Date. 

Heliocentric 

LoDftitode, 

Heao  Equinox 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radins 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

Jan.    3 

O        /         // 

54  27  58.2 

S9.03 

// 
-23.3 

O        /         1/ 

-1  43  41.2 

// 
-H>.]6 

1.4744788 

1.4650545 

1.4668701 

Jl 

54  30  54.4 

93.03 

23.3 

1  43  39.9 

0.17 

1 .4744787 

1.4667269 

1.4676201 

19 

54  33  50.7 

99.03 

23.4 

1  43  38.6 

0.17 

1.4744786 

1.4685447 

1.4694958 

27 

54  36  46.9 

89.03 

23.6 

1  43  37.3 

0.17 

1 .4744784 

1.4704686 

1.4714583 

Feb.   4 

54  39  43.2 

89.03 

23.6 

1  43  36.0 

0.17 

1 .4744783 

1.4724597 

1.4734676 

12 

54  42  39.4 

99.03 

-23.6 

-1  43  34.6 

-H).17 

1.4744781 

1.4744768 

1.4754819 

20 

54  45  35.6 

99.03 

23.7 

1  43  33.3 

0.17 

1.4744780 

1.4764787 

1.4774628 

28 

54  48  31.9 

99.03 

23.8 

1  43  31.9 

0.17 

1.4744779 

1.4784297 

1.4793751 

Kar.  8 

54  51  28. 1 

89.03 

23.9 

1  43  30.6 

0.17 

1.4744777 

1.4802945 

1.4811829 

16 

54  54  24.3 

99.03 

23.9 

1  43  29.2 

0.17 

1.4744776 

1.4820375 

1 .4828548 

24 

54  57  20.5 

99.09 

-24.0 

-1  43  27.9 

-H).17 

1.4744775 

1.4836317 

1.4843651 

Apr.   1 

55    0  16.7 

99.09 

24.1 

1  43  26.5 

0.17 

1.4744774 

1.4850522 

1.4856900 

9 

65    3  13.0 

89.09 

24.2 

1  43  25.1 

0.17 

1.4744773 

1.4862761 

1.4868078 

17 

55    6    9.2 

99.09 

24.2 

1  43  23.8 

0.17 

1.4744772 

1.4872841 

1.4877032 

25 

55    9    5.4 

89.09 

24.3 

1  43  22.4 

0.17 

1.4744771 

1.4880641 

1 .4883654 

Majr  3 

55  12    1.6 

99.09 

-24.4 

-1  43  21.0 

+0.17 

1.4744771 

1.4886060 

1.4887849 

11 

55  14  57.8 

89.09 

24.5 

1  43  19.6 

0.17 

1.4744770 

1.4889014 

1 .4889557 

19 

55  17  54.0 

99.09 

24.5 

1  43  18.2 

0.17 

1.4744769 

1.4889480 

1.4888786 

27 

55  20  50.1 

99.09 

24.6 

I  43  16.8 

0.17 

1.4744769 

1.4887475 

1.4885550 

June  4 

55  23  46.3 

99.09 

24.7 

1  43  15.4 

0.17 

1.4744768 

1 .4883022 

1 .4879898 

12 

55  26  42.5 

99.09 

-24.8 

-1  43  14.0 

+0.18 

1.4744768 

1.4876195 

1.487 1 929 

20 

55  29  38.7 

99.09 

24.8 

1  43  12.6 

0.18 

1.4744768 

1.4867116 

1.4861771 

28 

55  32  34.9 

89.09 

24.9 

1  43  11.2 

•  0.18 

1.4744768 

1.4855916 

1.4849566 

July  6 

55  35  31.0 

99.09 

25.0 

1  43    9.8 

0.18 

1.4744768 

1.4842752 

1.4835501 

14 

55  38  27.2 

99.09 

25.1 

1  43    8.4 

0.18 

1.4744767 

1.4827841 

1.4819803 

22 

55  4 1  2:).4 

99.09 

-25.1 

-1  43    7.0 

40.18 

1.4744767 

1.4811416 

1 .4802706 

30 

55  44  19.6 

99.09 

25.2 

1  43    5.5 

0.18 

1.4744767 

1.4793716 

1.4784485 

Aug.  7 

55  47  15.7 

99.08 

25.3 

1  43    4.1 

0.18 

1.4744768 

1.4775051 

1.4765451 

15 

55  50  11.8 

99.09 

25.4 

1  43    2.7 

0.18 

1 .4744768 

1 .4755726 

1.4745918 

23 

55  53    8.0 

99.09 

25.4 

1  43    1.2 

0.18 

1 .4744768 

1.4736072 

1.4726229 

31 

55  56    4.1 

89.09 

-25.5 

-1  42  59.8 

+0.18 

1 .4744768 

1.47164.37 

1.4706743 

Sept.  8 

55  59    0.3 

99.09 

25.6 

1  42  58.3 

0.18 

1 .4744769 

1.4697195 

1.4687837 

16 

56    1  56.4 

S3.09 

25.6 

I  42  56.9 

0.18 

1.4744769 

1.4678715 

1.4669877 

24 

56    4  52.6 

99.09 

25.7 

1  42  55.4 

0.18 

1.4744770 

1.4661366 

1.4653227 

Oct.    2 

.56    7  48.7 

93.09 

25.8 

1  42  54.0 

0.18 

1.4744771 

1.4645505 

\  .4638252 

10 

56  10  44.8 

3i.09 

-25.8 

-I  42  52.5 

+0.18 

1.4744772 

1.4631499 

1 .4625286 

18 

56  13  41.0 

99.09 

25.9 

1  42  51.0 

0.18 

1.4744773 

1.4619645 

1.4614612 

'    26 

56  16  37.1 

99.09 

26.0 

1  42  49.6 

0.18 

1.4744773 

1.4610215 

1.4606491 

Nov.  3 

56  19  33.2 

99.01 

26.1 

1  42  48.1 

0.19 

1.4744774 

1 .4603456 

1.4601135 

11 

56  22  29.3 

99.01 

26.1 

1  46  46.6 

0.19 

1.4744775 

1.4599536 

1 .4598674 

19 

56  25  25.4 

3i.01 

-26.2 

-1  42  45.1 

+0.10 

1.4744777 

1.4598551 

1.4599175 

27 

56  28  21.6 

99.01 

26.3 

1  42  43.6 

O.IO 

1.4744778 

1 .4600542 

1.4602656 

Dec.   5 

56  31  17.7 

99.01 

26.3 

1  42  42.1 

0.19 

1 .4744779 

1 .4605495 

1.4609045 

13 

56  34  13.8 

89.01 

26.4 

1  42  40.6 

0.19 

1.4744781 

1.4613281 

1.46I8I85 

21 

56  37    9.9 

99.01 

26.5 

1  42  39. 1 

0.10 

1 .4744782 

1.4623727 

1 .4629885 

29 

56  40    6.0 

99.01 

-26.6 

-1  42  37.6 

+0.10 

1.4744784 

1.4636616 

1.4643885 

37 

56  43    2.1 

99.01 

-26.6 

-1  42  36.1 

+0.19 

1.4744786 

1 .4651645 
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FOR  GREENWICH  MEAN  NOON  AND  MmNIGHT. 

DalA 

X 

Tme  Bqiiiuoz. 

Reduo. 

to 

Heaa 

Eq'xof 

Jan.  0. 

Y 

Trae  Equinox. 

Bedue. 

to 

Hen 

Bq*xof 

Jmi.0. 

z 

Tme  Bqainox. 

to 

Koon. 

MidfOght 

IfOOHm 

^OOA. 

MRdtdghi. 

Jroon* 

JTOOA. 

Miduiffkt 

M§am. 

Jan.     0 

+0.1715669 

+0.1801745 

+126 

-0.8882228 

-0.8867886 

+201 

-0.3853137 

-0.8846913 

-407 

1 

0.1887685 

0.1973481 

118 

0.8852850 

0.8837122 

201 

0.3840389 

0.3833565 

406 

2 

0.2059126 

0.2144612 

109 

0.8820702 

0.8803592 

201 

0.3826441 

0.3819019 

404 

3 

0.2229932 

0.2315079 

101 

0.8785793 

0.8767307 

201 

0.381 1297 

0.3803879 

402 

4 

0.2400045 

0.2484826 

93 

0.8748134 

0.8728278 

200 

0.3794963 

0..378635] 

400 

1 

5 

+0.2569412 

+0.2653799 

+  a5 

-0.8707737 

-0.8686517 

+199 

-0.3777443 

-0.3768940 

-3981 

6 

0.2737977 

0.2821941 

77 

0.8664616 

0.8642039 

197 

0.3758742 

0.3748951 

396 

7 

0.2905682 

0.2989194 

69 

0.8618786 

0.a594860 

195 

0.3738865 

0.3728490 

394 

8 

0.3072468 

0.3155501 

62 

0.8570262 

0.a544996 

193 

0.3717821 

0.3706864 

392! 

9 

0.3238282 

0.3320810 

54 

0.8519062 

0.8492465 

191 

0.3695617 

0.3684083 

390 

10 

+0.3403075 

+0..3485072 

+  47 

-0.8465204 

-0.8437287 

+188 

-0.3672262 

-0.3660155 

-386 

II 

0.3566795 

0.3648236 

40 

0.8408711 

0.8379484 

185 

0.3647763 

0.3635087 

386 

12 

0.3729390 

0.3810249 

33 

0.8349605 

0.8319079 

181 

0.3622129 

v.ifOUOcSo«f 

383 

13 

0.3890808 

0.3971060 

26 

0.8287907 

0.8256093 

177 

0.3595370 

0.3581571 

381' 

14 

0.4050999 

0.4130622 

20 

0.8223639 

0.8190549 

173 

0.3567496 

0.3553143 

378 

15 

+0.4209920 

+0.4288891 

+  13 

-0.8156824 

-0.8122470 

+169 

-0.3538515 

-0.3523614 

-375 

16 

0.4367526 

0.4445821 

7 

0.8087487 

0.8051882 

165 

0.3506439 

0.3492994 

372 

17 

0.4523770 

0.4601367 

+     1 

0.8015654 

0.7978809 

161 

0.3477279 

0.3461295 

370 

18 

0.4678605 

0.4755481 

-     5 

0.7941347 

0.7903273 

156 

0.3445044 

0.3428526 

3671 

19 

0.4831986 

0.4908120 

11 

0.7864389 

0.7825297 

151 

0.3411743 

0.3394696 

364 

2() 

+0.4983875 

+0.5059243 

-  17 

-0.77^5401 

-0.7744904 

+146 

-0.3377386 

-0.3359816 

-361 

21 

0.5134222 

0.5208807 

23 

0.7703807 

0.7662115 

141 

0.3341986 

0.3323896 

3581 

22 

0.5282992 

0.5356770 

28 

0.7619834 

0.7576965 

135 

0.3305553 

0.3286953 

355 

23 

0.54.30137 

0.5503087 

33 

0.7533507 

0.7489467 

129 

0.3268099 

0.3248992 

.352 

24 

0.5575613 

0.5647713 

38 

0.7444848 

0.7399653 

123 

0.3229633 

0.3210024 

349 

25 

+0.5719378 

+0.5790605 

-  43 

-0.7353881 

-0.7307541 

+117 

-0.3190164 

-0.3170059 

-346 

26 

0.5861387 

0.5931718 

47 

0.7260631 

0.7213159 

110 

0.3149705 

0.3129110 

343 

27 

0.6001593 

0.6071006 

52 

0.7165125 

0.7116535 

104 

0.3108270 

0.3087190 

340 

28 

0.6I399.'>3 

0.6208427 

56 

0.7067393 

0.7017700 

97 

0..3065870 

0.3044312 

336 

29 

0.6276423 

0.6343936 

60 

0.6967462 

0.6916681 

90 

0.3022517 

0.3000488 

333 

30 

+0.6410959 

+0.6477488 

-  64 

-0.6865362 

>0.68 13508 

+  83 

-0.2978224 

-0.2956730 

-330 

31 

0.6543516 

0.6609040 

68 

0.6761 123 

0.6708212 

76 

0.2933006 

0.2910054 

387 

Feb.     1 

0.6674052 

0.6738549 

71 

0.6654779 

0.6600828 

69 

0.2886877 

0.2863474 

323 

2 

0.6802523 

0.686597  i 

74 

0.6546363 

0.6491389 

62 

0.2839849 

0.2816003 

390 

3 

0.6928886 

0.6991264 

77 

0.6435909 

0.6379930 

55 

0.2791938 

0.2767667 

316 

4 

+0.70S3099 

+0.7114387 

-  80 

-0.6323454 

-0.6266490 

+  48 

-0.2743161 

-0.2718453 

-313 

5 

0.7175122 

0.7235301 

82 

0.6209039 

0.6151110 

40 

0.26935:^5 

0.2668409 

309 

6 

0.7294917 

0.7353969 

84 

0.6092705 

().603:)830 

33 

0.2643076 

0.2617540 

306 

7 

0.7412449 

0.7470356 

86 

0.5974490 

0.5914691 

25 

0.2591800 

0.2565861 

302 

8 

0.7527684 

0.7584426 

88 

0.5854436 

0.57937.33 

17 

1 

0.2539727 

0.2513398 

J 

299 

9 

+0.7640582 

+0.7696144 

-  90 

-0.5732583 

-0.5670996 

+    9 

-0.2486874 

-0.2460160 

-296 

10 

0.7751110 

0.7805476 

91 

0.5608974 

0.5546323 

+    1 

0.2433257 

0.2406168 

202 

n 

0.7a'>924 1 

0.7912400 

92 

0.5483648 

0.5420355 

-    7 

0.2378894 

0.2351439 

288 

12 

0.7964949 

0.8016886 

93 

0.5356648 

0.5292534 

15 

0.2323803 

0.2295991 

284 

13 

0.8068208 

0.8118908 

94 

0.5228018 

0.5163105 

23 

0.^268003 

0.2239843 

280 

14 

+0.8168985  1+0.8218436 

-  95 

-0.5097798 

-0.5032105 

-  31 

-0.2211512 

-0.2183013 

-276 

15 

+0.8267256    +0.8315442 

-  95 

-0.4966030 

-0.4899579 

-  39 

-0.21^348 

-0.2135520 

-272 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

1 

!  DatflL 

X 

True  Bquluoz. 

Bedno. 

to 

Mmh 

Eq'z  «»f 

JftO.  0. 

Y 

True  Eqainox. 

Redno. 

to 

Mean 

Eq'zof 

Jan.  0 

z 

True  Bqnlnoz. 

JRedncL 

to 

Mean 

Eq-xof 

Jan.O. 

Jfoon. 

MidnighL 

Noon. 

ifoon. 

MidMigkL 

Ifboti. 

Noon. 

MidMtght. 

Noon, 

Fab.  15 

+0.8967256 

+0.8315442 

-95 

-0.4966030 

-0.4899579 

-  39 

-0.2154348 

-0.2125.520 

-273 

16 

0.83629«)2 

0.8409904 

95 

0.4832755 

0.4765566 

47 

0.2096529 

0.2067380 

268 

17 

0.8456174 

0.8501800 

95 

0.4698012 

0.4630103 

56 

0.2038072 

0.2008610 

264 

18 

0.8546780 

0.8591108 

95 

0.4561840 

0.4493231 

64 

0.1978994 

0.1949228 

26] 

19 

0.8634784 

0.8677803 

94 

0.4424280   0.4354991 

72 

0.1919313 

0.1889252 

257 

20 

-1-0.8720162 

+0.8761860 

-93 

-0.4285371 

-0.4215423 

-  80 

-0.1859047 

-0.1828700 

-243 

21 

0.8802891 

0.8843254 

93 

0.4145154 

0.4074568 

88 

0.1798213 

0.1767589 

249 

22 

0.8882946 

0.8921963 

92 

0.4003671 

0.3932467 

96 

0.1736830 

0.1705938 

245 

23 

0.8960304 

0.8997965 

90 

0.3860963 

0.3789161 

104 

0.1674916 

0.1643766 

241 

24 

0.9034944 

0.9071237 

89 

0.3717068 

0.3644689 

112 

0.1612490 

0.1581090 

237 

25 

•M).9 106842 

+0.9141756 

-87 

-0.3572027 

-0.3499092 

-120 

-0.1549568 

-6.1517927 

-232 

26 

0.9175975 

0.9209498 

85 

0.3425884 

0.3352413 

128 

0.1486167 

0.1454293 

228 

27 

0.9242.320 

0.9274441 

83 

0.3278683 

0.8204700 

136 

0.1422310 

0.1390218 

224 

28 

0.9305857 

0.9336564 

81 

0.3130471 

0.305.5999 

144 

0.1358017 

0.1325713 

220 

Mar.  1 

0.9366561 

0.9395846 

78 

0.2961293 

0.2906356 

152 

0.1293306 

0.1260801 

215 

2 

•M).94244I7 

•M).9452269 

-75 

-0.2831195 

-0.2755816 

-160 

-0.1228197 

-0.1195501 

-211 

3 

0.9479403 

0.9505814 

72 

0.2680224 

0.2604427 

168 

0.1162713 

0.1129833 

207 

4 

0.9531502 

0.9556464 

69 

0.2528430 

0.2452240 

176 

0.1096867 

0.1063819 

203 

5 

0.9580699 

0.9604206 

66 

0.2375862 

0.2299305 

183 

0.10.30689 

0.0997481 

198 

6 

0.9626982 

0.9649027 

63 

0.2222573 

0.2145674 

191 

0.0964197 

0.0930841 

194 

7 

-M).9670337 

+0.9690913 

-59 

-0.2068613 

-0.1991396 

-198 

-6.0897414 

-0.0863921 

-189 

8 

• 

0.9710752 

0.9729852 

56 

0.1914029 

0.1836520 

205 

0.0830361 

0.079674 1 

185 

9 

0.9748213 

0.9765836 

52 

0.1758873 

0.1681097 

212 

0.0763058 

0.0729321 

180 

10 

0.9782721 

0.9798867 

48 

0.1603196 

0.1525177 

219 

0.0695527 

0.0661683 

175 

11 

0.9814272 

0.9828936 

44 

0.1447046 

0.1368810 

226 

0.0627769 

0.0593851 

170 

12 

-fO.9842860 

•fO.9656041 

^0 

-0.1290474 

-0.1212045 

-233 

-0.0559868 

-0.0525846 

-165 

13 

0.9868480 

0.9880176 

36 

0.1133528 

0.1054930 

240 

0.0491784 

0.0457687 

160 

14 

0.9891130 

0.9901342 

32 

0.0976255 

0.0897513 

247 

0.0423555 

0.0389.394 

155 

15 

0.9910811 

0.9919538 

27 

0.0818705 

0.0739840 

254 

0.0355203 

0.0320989 

150 

16 

0.9927522 

0.9934764 

22 

0.0660922 

0.0581958 

261 

0.0286750 

0.0252494 

145 

17 

•M).9941263 

40.9947022 

-17 

-0.0502953 

-0.0423913 

-268 

-0.0218218 

-0.0183928 

-141 

18 

0.9952038 

0.9956312 

12 

0.0344843 

0.0265751 

275 

0.0149624 

0.0115310 

136 

19 

0.9959843 

0.9962635 

6 

0.0186641 

-0.0107516 

281 

0.0080986 

-0.0046658 

131 

20 

0.9964685 

0.9965995 

-  1 

-0.0028383 

+0.0050751 

288 

-0.0012325 

+0.0022007 

126 

21 

0.9966565 

0.9966394 

+  5 

+0.0129883 

0.0209006 

294 

+0.0056339 

0.009066<> 

122 

22 

-1-0.996.5484 

+0.996:3832 

+10 

+0.0288116 

+0.0.367206 

-.301 

•fO.0 124987 

+0.0159299 

-117 

23 

0.9961441 

0.9958309 

16 

0.0446270 

0.0525305 

307 

0.0193600 

0.0227888 

112 

24 

0.9954436 

0.9949826 

22 

0.0604303 

0.0683260 

313 

0.0262160 

0.0296414 

107 

25 

0.9944473 

0.9938386 

28 

0.0762172 

0.0841028 

319 

0.0330648 

0.0364857 

102 

26 

0.9931558 

0.9923995 

34 

0.0919826 

0.0998558 

325 

0.0399041 

0.0433196 

97 

27 

•10.9915694 

+0.9906656 

+40 

+0.1077220 

+0.1155805 

-331 

-»6.04673I9 

+0.0501409 

-92i 

28 

0.9896863 

0.9886.371 

46 

0.1234308 

0.1312723 

337 

0.0535462 

0.0569477 

87 

29 

0.9875125 

0.9863143 

53 

0.1391043 

0.1469265 

342 

0.0603451 

0.0637381 

81 

30 

0.9850426 

0.9836977 

.59 

0.1547381 

0.1625386 

348 

0.0671266 

0.0705102 

76 

31 

0.9822795 

0.n8078a3 

66 

0.1703275 

0.17810.38 

353 

0.0738887 

0.0772618 

70 

1 

32 

-M).9792241 

+0.9775872 

+73 

•fO.1858673 

+0.1936168 

-358 

46.0806292 

+0.0839908 

-  64 

33 

+0.9758777 

+0.9740956 

+801+0.2013522 

+0.2090726 

-363 

+0.0873461 

+0.0906950 

-  58 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Equinox. 

B«diio. 

to 

Hmui 

Bqbcof 

Jaa.O. 

Y 

Tme  Eqainox. 

Badnc. 

to 

Hen 

Eq'xof 

Jan.O. 

z 

Irae  Bquinox. 

RednoL 
to 

Xq-xof 
Jmi.0. 

ivOOfl. 

lOdtiight 

JrOOfl. 

Koon. 

Midnighf. 

Koon, 

JrOOK. 

JToom. 

Apr.  1 

+0.979224 1 

+0.9775872 

+  73 

+0.1858673 

+0.1936168 

-^58 

+0.0806292 

+0.0839906 

-64 

2 

0.9758777 

0.9740956 

80 

0.2013522 

0.2090726 

363 

0.0873461 

0.0906950 

S8 

3 

0.9722412 

0.9703145 

87 

0.2167777 

0.2244666 

368 

0.0940372 

0.0973724 

52 

•   4 

0.9683157 

0.9662451 

94 

0.2321.389 

0.2.397940 

373 

0.1007004 

0.1040209 

47 

5 

0.9641026 

0.9618888 

101 

0.2474312 

0.2550501 

378 

0.1073338 

0.1106386 

'' 

6 

-fO.9596035 

+0.9572474 

+109 

+0.2626499 

+0.2702302 

-383 

+0.1139353 

+0.1172234 

-36 

7 

0.9548204 

0.9523231 

116 

0.2777902 

0.2853294 

388 

0.1205029 

0.1237734 

31 

8 

0.9497556 

0.9471181 

124 

0.2928471 

0.3003430 

393 

0.1270346 

0.1302864 

25 

9 

0.9444111 

0.9416346 

132 

0.3078162 

0.3152665 

398 

0.1335284 

0.1367605 

20 

10 

0.9387890 

0.9358744 

140 

0.3226932 

0.3300959 

402 

0.1399823 

0.1431938 

14 

11 

-1-0.9328912 

-M).9298396 

+148 

+0.3374739 

40.3448271 

-407 

+0.1463946 

+0.1495846 

-  9 

12 

0.9267199 

0.9235325 

156 

0.3521544 

0.3594558 

411 

0.1527636 

0.1669312 

-  3 

13 

0.9202777 

0.9169558 

164 

0.3667304 

0.3739779 

416 

0.1590874 

0.1622317 

+  3 

14 

0.9135673 

0.9101121 

173 

0.3811978 

0.3883895 

420 

0.1653641 

0.1684843 

9 

15 

0.9065910 

0.9030039 

181 

0.3955528 

0.4026869 

424 

0.1715920 

0.1746873 

14 

16 

•M).8993512 

+0.8956333 

+190 

+0.4097916 

+0.4168663 

-428 

+0.1777696 

+0.1808391 

+  20 

17 

0.8918502 

0.8880026 

199 

0.4239106 

0.4.309240 

432 

0.1838953 

0.1869381 

26 

18 

0.8840903 

0.8801142 

208 

0.4379062 

0.4448566 

435 

0.1899673 

0.1929827 

39 

19 

0.8760740 

0.8719705 

217 

0.4517748 

0.4586604 

438 

0.1959841 

0.1989713 

38 

20 

0.8678035 

0.8635738 

226 

0.4655129 

0.4723318 

441 

0.2019442 

0.2049033 

43 

21 

-1-0.8592812 

+0.8549265 

+235 

+0.4791167 

+0.4858670 

-444 

+0.2078458 

+0.2107742 

+  49 

22 

0.8505096 

0.8460310 

245 

0.4925823 

0.4992622 

447 

0.2136874 

0.2165852 

55 

23 

0.8414910 

0.8368899 

254 

0.5059060 

0.5125136 

450 

0.2194673 

0.2223336 

61 

24 

0.8322281 

0.8276057 

264 

0.5190843 

0.5266178 

452 

0.2251838 

0.2280178 

67 

25 

0.8227233 

0.8178809 

273 

0.5321136 

0.5385711 

455 

0.2308354 

0.233(364 

73 

26 

-1-0.8129791 

+0.8080181 

+283 

+0.5449900 

+0.5513696 

-457 

+0.2364206 

+0.2391878 

+  79 

27 

0.8029982 

0.7979200 

293 

0.5577095 

0.5640093 

459 

0.2419378 

0.2446703 

66 

28 

0.7927a35 

0.7875893 

303 

0.5702684 

0.5764865 

461 

0.2473852 

0.2500823 

91 

29 

0.7823,377 

0.7770291 

313 

0.5826630 

0.5887974 

463 

0.2527613 

0.2554221 

97 

30 

0.7716639 

0.7662425 

323 

0.5948894 

0.6009382 

464 

0.2580645 

0.2606882 

103 

May  1 

■I-0.7607654 

+0.7552330 

+3.33 

^0.6069436 

+0.6129049 

-465 

+0.2632931 

40.2658789 

+109 

2 

0.7496458 

0.7440042 

343 

0.6188218 

0.6246939 

466 

0.2684454 

0.2700925 

116 

3 

0.7383087 

0.7325597 

353 

0.6305207 

0.6363019 

467 

0.8735199 

0.2760976 

121 

4 

0.7267577 

0.7209030 

364 

0.6420369 

0.6477255 

468 

0.2785153 

0.2809828 

187 

5 

0.7149962 

0.7090376 

374 

0.6533670 

0.6589612 

468 

0.2834301 

0.2868568 

133 

6 

■fO.7030279 

+0.6969674 

+385 

+0.6645074 

+0.6700057 

-468 

+0.2882629 

+0.2906481 

+139 

7 

0.6908567 

0.6846963 

396 

0.6754552 

0.6808559 

468 

0.2930122 

0.2953552 

145 

8 

0.6784868 

0.6722287 

407 

0.6862072 

0.6915089 

468 

0.2976767 

0.2999768 

162 

9 

0.6659226 

0.6595690 

418 

0.6967606 

0.7019620 

468 

0.3022552 

0.3045118 

158 

10 

0.6531683 

0.6467212 

429 

0.7071125 

0.7122121 

467 

0.3067464 

0.3089589 

166 

11 

-1.0.6402278 

-fO.6336891 

+440 

+0.7172602 

+0.7222567 

-467 

+0.3111491 

+0.3133169 

+171 

12 

0.6271050 

0.6204766 

451 

0.7272013 

0.7320936 

466 

0.3154622 

0.3175849 

178 

13 

0.6138039 

0.6070878 

462 

0.7369335 

0.7417204 

465 

0.3196847 

0.3217618 

184 

14 

0.6003285 

0.5935267 

474 

0.7464544 

0.7511348 

464 

0.3238157 

0.3258466 

191 

15 

0.5866828 

0.5797973 

485 

0.7557618 

• 

0.7603348 

462 

0.3278540 

0.3298382 

197 

16 

-I-0.5728707 

+0.5659036 

+497 

+0.7648537 

-hO.7693182 

-460  +0.3317987 

+0.3337357 

+203 

17 

+0.5588962 

+0.5518494 

+508 

+0.7737280 

+0.7780828 

-458  +0.3366488 

+0.3375381 

+909 
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FOB  GREENWICH  MEAN  NOON  AND  MIDNI6HT. 

Onto. 

X 

Tme  IBquinoz. 

Sedao. 

to 

Heui 

Eq'xof 

Jan.!). 

Y 

Trae  Bqiiloos. 

Badno. 

to 

Hemi 

Sq'zof 

JftB.  0. 

z 

Tme  Bqainoz. 

Badvo. 

to 

Heui 

Eq*xof 

Jao.  0. 

Nwm. 

Midnight. 

Noofi. 

JToon. 

Midi^kL 

JToon. 

Noo9^ 

MiOMtghi. 

Noon. 

Ufij   17 

40.5688962 

+0.5518494 

+508 

+0.7737280 

+0.7780828 

-458 

+0.3356488 

+0.3375381 

+209 

18 

0.5447633 

0.5376387 

520 

0.7823824 

0.7866264 

455 

0.3394033 

0.3412445 

216 

19 

0.5304758 

0.5232752 

531 

0.7906148 

0.7949469 

452 

0.3430612 

0.3448538 

222 

20 

0.5160^5 

0.5087627 

543 

0.7990230 

0.8030423 

449 

0.3466217 

0.3483653 

228 

21 

0.5014519 

0.4941051 

555 

0.8070048 

0.8109102 

446 

0.3500839 

0.3517780 

234 

22 

-M).486T231 

+0.4793064 

+566 

+0.8147581 

+0.8185483 

-442 

+0.3534470 

+0.3550910 

+240 

23 

0.4718553 

0.4643707 

578 

0.8222806 

0.8259546 

438 

0.3567098 

0.3583033 

246 

24 

0.4568526 

0.4493019 

589 

0.8295701 

0.8331268 

433 

0.3598714 

0.3614140 

25^ 

25 

0.4417187 

0.4341038 

001 

0.8366245 

0.8400629 

429 

0.3629310 

0.3644223 

258 

26 

0.4264575 

0.4187805 

612 

0.8434419 

0.8467610 

424 

0.3658878 

0.3673272 

264 

27 

+0.4110733 

+0.4033365 

+624 

+0.8500201 

+0.8532188 

-419 

+0.3687407 

+0.3701279 

+270 

28 

0.3955707 

0.3877763 

635 

0.8563569 

0.8594341 

413 

0.3714888 

0.3728234 

.  277 

29 

0.3799541 

0.3721046 

647 

0.8624501 

0.8654048 

407 

0.3741314 

0.3754130 

283 

30 

0.3642283 

0.3563260 

658 

0.8682978 

0.8711290 

401 

0.3766677 

0.3778958 

289 

31 

0.3483981 

0.3404453 

669 

0.8738982 

0.8766050 

395 

0.3790969 

0.3802710 

295 

Jiin«  1 

+0.3324682 

+0..3244673 

+680 

+0.8792494 

+0.8818310 

-388 

+0.3814180 

+0.3825.378 

+302 

2 

0.3164433 

0.3083966 

692 

0.8843498 

0.8868056 

381 

0.3836304 

0.3846958 

308 

3 

0.3003280 

0.2922381 

703 

0.8891981 

0.8915274 

374 

0.3857338 

0.3807444 

314 

4 

0.2841272 

0.2759964 

714 

0.8937931 

0.8959953 

366 

0.3877275 

0.3886829 

320 

5 

0.2678465 

0.2596780 

725 

0.8981336 

0.9002081 

358 

0.3896108 

0.3905109 

327 

6 

40.2514911 

+0.2432868 

+736 

+0.9022185 

+0.9041649 

-350 

+0.3913834 

+0.3922279 

+333 

7 

0.2350656 

0.2268279 

747 

0.9060469 

0.9078648 

341 

0.3930448 

0.3938335 

339 

8 

0.2185746 

0.2103061 

758 

0.9096180 

0.9113069 

332 

0.3945946 

0.3953275 

345 

9 

0.2020230 

0.1937261 

768 

0.9129311 

0.9144907 

323 

0.3960326 

0.3967095 

352 

10 

0.1854159 

0.1770930 

778 

0  9159857 

0.9174159 

313 

0.3978684 

0.3979792 

358 

11 

-M).16875a3 

+0.1604117 

+788 

+0.9187815 

+0.9200824 

-303 

+0.3985719 

+0.3991365 

+964 

12 

0.1520545 

0.1436866 

798 

0.9213185 

0.9224898 

293 

0.3996730 

0.4001813 

370 

13 

0.1353088 

0.1269220 

808 

0.9235962 

0.9246377 

282 

0.4006615 

0.4011135 

376 

14 

0.1185265 

0.1101227 

818 

0.9256142 

0.9265257 

271 

0.4015372 

0.4019328 

382 

15 

0.1017114 

0.0932933 

827 

0.9273722 

0.9281536 

259 

0.402.3000 

0.4026390 

388 

16 

+0.0848687 

+0.0764382 

+836 

+0.9288698 

+0.9295210 

-248 

+0.4029497 

+0.4032321 

+394 

17 

0.0680022 

0.0595614 

845 

0.9301069 

0.9306277 

236 

0.4034863 

0.4037120 

400 

18 

0.0511162 

0.0426673 

854 

0.9310832 

0.9314735 

224 

0.4039095 

0.4040786 

406 

19 

0.0342153 

0.0257607 

862 

0.9317985 

0.9320581 

211 

0.4042193 

0.4043317 

412 

20 

0.0173040 

+0.0088459 

871 

0.9322524 

0.9323813 

198 

0.4044157 

0.4044713 

418 

21 

+0.0003868 

-0.0080726 

+879 

+0.9324447 

+0.9324427 

-184 

+0.4044986 

+0.4044974 

+424 

22 

-0.0165317 

0.0249901 

887 

0.9323752 

0.9322422 

170 

0.4044678 

0.4044098 

430 

23 

0.0334472 

0.0419023 

894 

0.9320437 

0.9317796 

156 

0.4043233 

0.4042084 

436 

24 

0.0503550 

0.0588044 

902 

0.9314499 

0.9310545 

142 

0.4040650 

0.4038932 

442 

25 

0.0672501 

0.0756913 

909 

0.9305934 

0.9300666 

127 

0.4036929 

0.4034642 

.447 

26 

--0.084I275 

-0.092558! 

+916 

+0.9294741 

+0.9288159 

-112 

+0.4032070 

+0.4029213 

+453 

27 

0.1009825 

0.1094001 

922 

0.9280920 

0.9?7.3026 

97 

0.4026071 

0.4022645 

458 

28 

0.1178103 

0.1262125 

929 

0.9264475 

0  9251.270 

82 

0.4018934 

0.4014941 

464 

29 

0.1346060 

0.14299U2 

935 

0.9245409 

0.9234895 

66 

0.4010663 

0.4006103 

469 

30 

0.1513645 

O.I  597281 

941 

0.9223726 

0.9211.004 

50 

.  0.4001258 

0.3996132 

475 

31 

--0. 1680805 

-0.1764208 

+946 

+0.9199428 

+0.9186303 

-  34 

+0.3990721 

+0.3985030 

+480 

39 

-0  1847486 

-0.19306:)1 

+951 

+0.9172525 

+0.9158100 

-  18 

+0.3979055 

+0.3972801 

+485 
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FOB  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

DAto. 
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Noon. 

IfOOHm 

MidnigkL 

2nmmi. 

July     1 

-^.1680805 

-0.1764208 

+946 

+0.9199428 

-  34 

+0.3990721 

+0.3985030 

+480 

2 

0.1847486 

0.1930631 

951 

0.9172525 

0.9158100 

18 

0.3979055 

0.3972801 

485 

3 

0.2013638 

0.2096500 

956 

0.9143025 

0.9127304 

-     1 

0.3966264 

0.3959449 

490 

4 

0.2179213 

0.2261770 

960 

0.9110937 

0.9093926 

+   16 

0.3952352 

0.3944978 

495 

5 

0.2344167 

0.2426396 

964 

0.9076273 

0.9057979 

33 

0..3937323 

0.3929392 

500 

6 

-0.2508452 

-0.2590327 

+968 

+0.9039046 

+0.9019476 

+  50 

+0.3921182 

+0.3912697 

+505 

7 

0.2672015 

0.275351 1 

971 

0.8999269 

0.8978429 

68 

0.3903935 

0.3894898 

509 

8 

0.2834807 

0.2915900 

974 

0.8956956 

0.8934853 

86 

0.3885586 

0..3876002 

514 

9 

0.2996782 

0.3077450 

977 

0.8912122 

0.8888766 

104 

0.3866143 

0.3856015 

518 

10 

0.3157896 

0.32381 18 

979 

0.8864786 

0.8840  ia5 

122 

0.3845614 

0.3834945 

524 

1 

11 

-0.3318107 

-0.3397862 

+981 

+0.8814965 

+0.8789127 

+  140 

+0.3824005 

+0.3812798 

+528 

12 

0.3477375 

0.3556642 

982 

0.8762673 

0.873.5605 

158 

0.3801323 

0.3789582 

533 

1 

13 

0.3635658 

0.3714417 

983 

0.8707925 

0.8679635 

177 

0.3777574 

0.3765302 

537: 

14 

0.3792313 

0.3871143 

084 

0.8650738 

0.8621235 

196 

0.3752764 

0..3739965 

542 

15 

0.3949099 

0.4026779 

Qfti 

0.8591127 

0.8560419 

215 

0.3726902 

0.3713580 

546 

16 

-0.4104175 

-0.4181285 

+984 

+0.8529109 

+0.8497204 

+234 

+0.3699996 

+0.3686154 

.   +551 

17 

0.4258100 

0.4334619 

983 

0.8464702 

0.8431608 

253 

0.3672052 

0.3657693 

555 

IB 

0.44108:)4 

0.4486742 

982 

0.8397921 

0.8363645 

272 

0.3643077 

0.3628205 

559 

19 

0.4562336 

0.4637613 

980 

0.8328761 

0.8293331 

292 

0..36 13077 

0.3597696 

563 

90 

0.4712565 

0.4787189 

978 

0.8257297 

0.8220682 

311 

0.3582061 

0.3566175 

567. 

21 

-0.4861479 

-0.4935430 

+975 

+0.8183487 

+0.8145716 

+331 

+0.3550036 

+0.3533649 

+571 

22 

0.5009037 

0.5082296 

972 

0.8107369 

0.8068450 

351 

0.3517011 

0.3500125 

575 

23 

0.5155198 

0.5227740 

S)69 

0.8028960 

0.7988901 

371 

0.3482992 

0.3465612 

578 

24 

0.5299919 

0.5371728 

965 

0.7948276 

0.7907087 

391 

0.3447968 

0.34301 18 

582 

25 

0.5443157 

0.5514206 

961 

0.7865336 

0.7823026 

411 

0.3412006 

0.3393651 

585 

26 

-0.5584866 

-0.5655133 

+956 

+0.7780169 

+0.7736739 

+431 

+0.3375056 

+0.3356231 

+589 

27 

0.5725001 

0.5794465 

951 

0.7692768 

0.7648250 

451 

0.33.37148 

0.3317837 

592. 

26 

0.5863519 

0.5932158 

945 

0.7603187 

0.7557583 

471 

0.3298291 

0.3278509 

595 

29 

0.6000377 

0.6068170 

939 

0.7511441 

0.7464764 

491 

0.3258495 

0.3236248 

598 

30 

0.6135532 

0.6202458 

933 

0.7417555 

0.7369818 

511 

0.3217773 

0.3197067 

601 

31 

-0.6268942 

-0.6334980 

i926 

+0.7321556 

+0.7272774 

+531 

+0.3176135 

40.3154976 

+604 

Aug.    1 

0.G40O567 

0.6465697 

919 

0.7223473 

0.7173659 

551 

0.3133593 

0.3111987 

607 

2 

0.6530367 

0.6594569 

911 

0.7123334 

0.7072504 

571 

0.3090160 

0.3068114 

6io; 

3 

0.6658301 

0.6721556 

903 

0.7021171 

0.696934 1 

591 

0.3045849 

0..3023370 

613 

4 

0.6784330 

0.6846619 

894 

0.6917016 

0.6864202 

610 

0..3000674 

0.2977767 

615 

5 

-0.6908418 

-0.6969723 

+685 

+0.6810902 

+0.6757120 

+630 

+0.2954648 

+0.2931320 

+618 

6 

0.7030529 

0.7090834 

875 

0.6702860 

0.6648126 

649 

0.2907784 

0.2884043 

620 

7 

0.7150632 

0.7209921 

865 

0.6592921 

0.6537252 

669 

0.2860096 

0.28:)5948 

622 

8 

0.7268695 

0.7326952 

854 

0.6481120 

0.6424534 

688 

0.2811598 

0.2787051 

634 

9 

0.7384686 

0.7441894 

843 

0.6367494 

0.6310006 

707 

0.2762307 

0.2737368 

626 

10 

-0.7498571 

-0.7554715 

+832 

+0.6252074 

+0.6193699 

+726 

+0.2712236 

+0.268C912 

+628 

11 

0.7610320 

0.76653a') 

820 

0.6134888 

0,6075644 

745 

0.2661398 

0.2635696 

6:10 

12 

0.7719905 

0.7773877 

808 

0.6015970 

0.595.')873 

764 

0.2609808 

0.2583735 

6.{1 

13 

0.7827298 

0.7880162 

795 

0.5895354 

0.58.34420 

783 

0.2557480 

0.2531043 

6:^1 

14 

0.7932468 

0.7984212 

782 

0.5773074 

0.5711319 

801 

0.2504428 

0.24776:15 

634 

15 

-0.8035.389 

-0.8085998 

+769 

+0.5649160 

+0.5586599 

+819 

+0.24506€6 

+0.2423524 

+635 

16 

-0.8136035 

-0.8185495 

+755 

+0.5523640 

+0.5460288 

+837 

+0.2396209 

+^.2368724 

+636, 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

Tme  Equiuoz. 

Kedao. 

to 

Mean 

Bq'xof 

Jan.  0. 

Y 

Trae  Bqainox. 

Radnc. 
to 

Eq'zof 
Jan.  0. 

z 

True  Sqainoz. 

Redao. 
to 

HMD 

Bq*zof 
Jao.O. 

Koan. 

Midnight 

A'oon. 

Noon. 

Midnight 

ifoon. 
+  837 

Noon. 

Midnight 

Noon. 

1 

i 

Aug.  16 

-4).8136035 

-0.8185495 

+755 

+0.5523640 

+0.5460288 

+0.2396209 

+0.2368724 

+636 

1     17 

0.8234376 

0.8282672 

741 

0.5396546 

0.53.32419 

855 

0.2341070 

0.23i:i249 

637 

18 

0.8330380 

0.8377497 

726 

0.5267911 

0.5203028 

872 

0.2285262 

0.2257113 

637 

19 

0.8424018 

0.8469942 

711 

0.5137773 

0.5072150 

890 

0.2228801 

0.2200331 

637 

20 

0.8515263 

0.8559980 

696 

0.5006163 

0.4939815 

907 

0.2171702 

0.2142919 

6:» 

21 

-0.8604086 

-0.8647580 

+680 

+0.48731 1 1 

•fO.4806055 

+  924 

+0.2113981 

+0.2064891 

+45.38 

22 

0.8690457 

0.8732714 

664 

0.4738651 

0.4670905 

941 

0.2055651 

0.2026262 

638 

23 

0.8774347 

0.8815353 

648 

0.4602819 

0.4534401 

958 

0.1996727 

0.1967048 

6:^ 

24 

0.8855729 

0.8895469 

631 

0.4466654 

0.4396585 

974 

0.1937226 

0.1907265 

638 

25 

0.8934571 

0.8973031 

614 

0.4327196 

0.4257495 

990 

0.1877166 

0.1846931 

638 

26 

-0.9010846 

-0.9048012 

+596 

+0.4187483 

40.4117168 

+1006 

+0.1816563 

+0.1786062 

+638 

27 

0.9084526 

0.9120386 

578 

0.4046552 

0.3975642 

1021 

0.1755432 

0.1724674 

638 

28 

0.9155587 

0.9190128 

560 

0.3904442 

0.3832959 

1036 

0.1693790 

0.1662784 

637 

29 

0.9224002 

0.925721 1 

541 

0.3761 197 

0.3680163 

1051 

0.1631656 

0.1600411 

636 

30 

0.0289747 

0.9321613 

522 

0.3616863 

0.3544301 

1065 

0.1569050 

0.1537576 

6:^ 

31 

-0.9352802 

-0.9383314 

•K)03 

+0.3471485 

+0.3398418 

+1079 

+0.1505991 

+0.1474298 

+634 

Sept-  I 

0.9413146 

0.9442295 

483 

0.3325107 

0.3251558 

1093 

0.1442498 

0.1410595 

633 

2 

0.9470760 

0.9498537 

463 

0.3177776 

0.3103768 

1107 

0.1378590 

0.1346487 

632 

3 

0.0525626 

0.9552023 

443 

0.3029539 

0.2955094 

1120 

0.1314286 

0.1281993 

630 

4 

0.9577728 

0.9602738 

423 

0.2880438 

0.2805576 

1133 

0.1249606 

0.1217131 

629 

5 

-0.9627051 

-0.9650667 

+402 

+0.2730514 

+0.2655257 

+1145 

+0.1184568 

+0.1151921 

+627 

6 

0.9673582 

0.9695798 

381 

0.257981 1 

0.2504183 

1157 

0.1119191 

0.1086382 

625 

7 

0.9717311 

0.9738122 

359 

0.2428376 

0.2352399 

1169 

0.1053495 

0.1020534 

623 

8 

0.9758228 

0.9777629 

338 

0.2276255 

0.2199950 

1180 

0.0967500 

0.0954396 

621 

9 

0.9796322 

0.9814307 

316 

0.2123490 

0.2046878 

1191 

0.0921224 

0.0887987 

618 

10 

-0.9831582 

-0.9848146 

+294 

+0.1970122 

+0.1893225 

+1202 

+0.0854685 

+0.0821324 

+615 

11 

0.9863998 

0.9879135 

272 

0.1816194 

0.1739033 

1212 

0.0787903 

0.0754427 

612 

J2 

0.9893558 

0.9907265 

250 

0.1661748 

0.1584344 

1222 

0.0720896 

0.0687314 

609 

13 

0.9920254 

0.9932527 

227 

0.1506825 

0.1429198 

1231 

0.0653662 

0.0620003 

606 

14 

0.9944080 

0.9954915 

204 

0.1351465 

0.1273634 

1240 

0.0586279 

0.0552512 

603 

15 

-0.9965028 

-0.9974421 

+181 

+0.1195708 

+0.1117694 

+1249 

+0.0518705 

+0.0484859 

+599 

16 

0.9983089 

0.9991034 

158 

0.1039596 

0.0961421 

1258 

0.0450977 

0.0417062 

596 

17 

0.9998252 

1.0004744 

135 

0.0883174 

0.0804860 

1266 

0.0383115 

0.0349141 

592 

18 

1.0010507 

1.0015542 

112 

0.0726485 

0.0648054 

1274 

0.0315140 

0.0281117 

588| 

19 

1.0019845 

1.0023419 

88 

0.0569572 

0.0491047 

1881 

0.0247071 

0.0213007 

584 

20 

-1.0026259 

-1 .0028367 

+  64 

+0.0412481 

+0.0333882 

+  1288 

+0.0178924 

+0.0144828 

+580 

21 

1.0029739 

1.0030377 

40 

0.0255254 

0.0176603 

1295 

0.0110719 

0.0076601 

575  , 

22 

1.0030277 

1.0029441 

+  16 

+0.0097934 

+0.0019254 

1301 

+0.0042476 

+0.0008346 

571  , 

23 

1.0027866 

1 .0025555 

-  9 

-O.0059434 

-0.0138118 

1307 

-0.002578(5 

-0.0059916 

566, 

24 

1.0022504 

1.0018716 

33 

0.0216798 

0.0295461 

1313 

0.0094045 

0.0128165 

561  ' 

25 

-1.0014169 

-1.0008923 

-  58 

-0.0374105 

-0.0452723 

+1318 

-0.0162279 

-0.0196380 

+556  1 

26 

1.0002919 

0.99iK>l74 

a3 

0.0531307 

0.0609855 

1323 

0.0230468 

0.0264540 

551  ' 

27 

0.9988691 

0.9980466 

108 

0.0688359 

0.0766813 

1227 

0.0298592 

0.9332623 

546  > 

28 

0.9971503 

0.9961800 

133 

0.0845212 

0.0923547 

1331 

0.0366630 

0.0400609 

541  ; 

29 

0.9951358 

0.9940180 

158 

0.1001814 

0.1080004 

1335 

0.0434560 

0.0468477 

5.35 

1 

30 

-0.9928263 

-0.9915612 

-183 

-0.1158112 

-0.1236132 

+  1338 

-0.0502360 

-0.0536204 

+529 

L  ^' 

-0.9902224 

-0.9688104 

-208 

-0.1314058 

-0.1391884 

+1341 

-0.0570009 

-0.0603770 

+523 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

Tme  Xqninox. 

Bedno. 

to 

Utma 

Sqbcof 

Jan.  0. 

Y 

True  Equinox. 

Redno. 

to 

Mean 

Eq'xof 

Jan.0. 

z 

Tme  Equinox. 

RedncL 
to  1 

Eq'xol. 
JulQ. 

Ifoof^. 

Midnight 

Jfoon. 

Jfoon. 

MidnighL 

Noon. 

Noon, 

MidnighL 

Noon. 

Oct.   1 

-0.9902224 

-0.9888104 

• 

-208 

-0.1314058 

-0.]:)91884 

+1341 

-0.0570009 

-0.0603770 

+683 

2 

0.9873249 

0.9857664 

333 

0.1469604 

0.1547212 

1344 

0.0637486 

0.0671153 

517 

3 

0.9841348 

0.9824303 

259 

0.I62470I 

0.1702067 

1346 

0.0704770 

0.0738333 

511 

4 

0.9806531 

0.9788032 

284 

0.1779302 

0.1856403 

1347 

0.0771841 

0.0805290 

504 

5 

0.9768809 

0.9748861 

310 

0.1933362 

0.2010175 

1248 

0.0838678 

0.0872003 

497 

6 

-0.9728191 

-0.9706800 

-  335 

-0.2086836 

-0.2163339 

+1349 

-0.0905261 

-0.0938452 

+491 

7 

0.9684690 

0.9661864 

361 

0.2239678 

0.2315848 

1349 

0.0971571 

0.1004618 

464 

8 

0.9638323 

0.9614070 

386 

0.2391842 

0.2467656 

1349 

0. 1037588 

0.1070480 

477 

9 

0.9589106 

0.9563433 

412 

0.2543283 

0.2618720 

1348 

0.I10:)292 

0.1136020 

470 

10 

0.9537052 

0.9509965 

437 

0.2693959 

0.2768999 

1347 

0.1168664 

0.1201220 

463 

11 

-0.9482173 

-0.9453679 

-  463 

-0.2843832 

-0.2918454 

+1346 

-0.1233687 

-0.1266062 

+455 

12 

0.9424485 

0.9394592 

488 

0.2992860 

0.3067042 

1344 

0.1298343 

0.1330526 

447 

13 

0.9364005 

0.9332719 

514 

0.3140997 

0.3214718 

1342 

0.1362611 

0.1394504 

439 

14 

0.9300742 

0.9268071 

540 

0.3268201 

0.3361442 

1340 

0.1426473 

0.1458247 

431 

15 

0.9234709 

0.9200660 

566 

0.3434433 

0.3507174 

1337 

0.1489912 

0.1521468 

423 

16 

-0.9165923 

-0.9130503 

-  591 

-0.3579655 

-0.3651873 

+1334 

-0.1552911 

-0.1584239 

+415 

17 

0.9094401 

0.9057619 

617 

0.3723822 

0.3795494 

1330 

0.1615449 

0.1646539 

406 

18 

0.9020160 

0.8982025 

642 

0.3866885 

0.3937990 

1326 

0.1677507 

0.1706350 

397 

19 

0.8943217 

0.8903737 

668 

0.4008800 

0.4079316 

1321 

0.1739067 

0.1769654 

388 

20 

0.8863587 

0.8822768 

693 

0.4149527 

0.4219432 

1316 

0.1800111 

0.1830433 

379 

21 

-0.8781284 

-0.8739135 

-  719 

-0.4289023 

-0.4358295 

+1311 

-0.1860620 

-0.1890667 

+370 

22 

0.8696326 

0.'8652859 

744 

0.4427242 

0.4495859 

1306 

0.1920574 

0.1950336 

361 

23 

0.8608738 

0.8563966 

770 

0.4564137 

0.4632076 

1300 

0. 1979953 

0.2009421 

351 

24 

0.8518546 

0.8472481 

795 

0.4699664 

0.4766901 

1294 

0.2038738 

0.2067903 

342; 

25 

0.8425774 

0.8378428 

821 

0.4833777 

0.4900290 

1287 

0.209691 1 

0.2125762 

332' 

26 

-0.8330445 

-0.8281831 

-  846 

-0.4966431 

-0.5032198 

+1280 

-^.2154452 

-0.2182960 

+322 

27 

0.8232586 

0.8182718 

872 

0.5097583 

0.5162581 

1272 

0.2211342 

0.2239538 

312 

28 

0.81:52227 

0.8081120 

897 

0.5227188 

0.5291395 

1264 

0.2267563 

0.2295416 

302 

29 

0.8029397 

0.7977066 

922 

0.5355199 

0.5418596 

1255 

0.2323095 

0.2350597 

292 

30 

0.7924128 

0.7870590 

947 

0.5481578 

0.5544143 

1246 

0.2377919 

0.2405061 

282 

31 

-0.7816454 

-0.7761727 

-  972 

-0.5606284 

-0.5667996 

+1237 

-0.2432018 

-0.2458792 

+271 

Nov.  1 

0.7706410 

0.7650511 

997 

0.5729275 

0.5790115 

1227 

0.2485376 

0.2511772 

261 

2 

0.7594032 

0.75-36979 

1021 

0.5850513 

0.5910463 

1217 

0.2537975 

0.2563985 

250 

ft 

3 

0.7479355 

0.7421166 

1046 

0.5969961 

0.6029003 

1206 

0.2589798 

0.2615414 

239 

4 

0.7362415 

0.7303108 

1070 

0.6087584 

0.6145700 

1195 

0.2640829 

0.2666044 

228 

5 

-0.7243249 

-0.7182842 

-1095 

-0.6203347 

-0.6260520 

+1183 

-0.2691054 

-0.271.S860 

+217 

6 

0.7121893 

0.7060406 

1119 

0.6317215 

0.6373429 

1171 

0.2740458 

0.2764848 

206 

7 

0.6998385 

0.6935837 

1143 

0.6429156 

0.6484394 

1159 

0.2789026 

0.2812992 

195 

8 

0.6872764 

0.6809173 

1167 

0.6539 1:)8 

0.6593385 

1146 

0.2836743 

0.2860278 

183 

9 

0.6745065 

0.6680448 

1191 

0.6647130 

0.6700371 

1133 

0.2883595 

0.2906693 

172 

10 

-0.6615323 

-0.6549699 

-1214 

-0.6753101 

-0.6805319  +1119 

-0.2929569 ,  -0.2952223 

+160 

II 

0.6483576 

0.6416963 

I2;i8 

0.6857018 

0.6908197   1105 

0.2974651 

0.2996854 

148 

12 

0.6349862 

0.6282278 

1261 

0.6958851 

0.7008977   1090 

0.3018828 

0.30405r3 

136; 

13 

0.6214215 

0.6145678 

1284 

0.7058572 

0.7107631  ,  1075 

0.3062087  1  0.3083367 

124 

14 

0.6676670 

0.6007198 

1306 

0.7156150 

0.7204126 

1059 

0.3104413!  0.3125223 

1 

112 

15 

-0.5937264 

-0.5866876 

-1329 

-0.7251553 

-0.7298430 

+1043 

-0.3145794  -0.3166127 

+100 

16 

-0.5796035 

-0.5724760 

-1351 

-0.7344750 

-0.7390512 

+1027 

-0.3186218  -0.3206067 

+  88, 
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• 

FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Dtttow 

X 

Tme  Equinox. 

Beduo. 

to 

Mean 

Eq'zof 

Jan.  0. 

Y 

Tme  Sqalnox. 

Reduo. 

to 

He«n 

Eq'zof 

Jan.  0. 

z 

True  Bqoinoz. 

»    

Redtto. 

to 

Meui 

Eq'xof 

Jm.O. 

Noon, 

MidnighL 

No<m._ 

Noon. 

MidnighL 

Noon. 

Noon. 

Midnight 

Noon. 

Nov.  16 

-0.5796035 

-0.5724750 

-1351 

-0.7344750 

-0.7390512 

+1027 

-0.3186218 

-O.3206067 

+  88 

17 

0.5653021 

0.5580860 

J  373 

0.743571 1 

0.7480343 

1010 

0.3225679 

0.3245031 

76 

18 

0.5508265 

0.5435247 

1395 

0.7524405 

0.7567892 

993 

0.3264141 

0.3283003 

63 

19 

0.51)61807 

0.5287953 

1417 

0.7610802 

0.7653128 

976 

0.3301612 

0.3319970 

51 

20 

0.5213688 

0.5139019 

1438 

0.7694868 

0.7736016 

958 

0.3.338072 

0.3355919 

38 

21 

-0.5063950 

-0.4988489 

-1459 

-0.7776570 

-0.7816525 

+  939 

-0.3373608 

-0.3390838 

+  25 

22 

0.4912639 

0.4836409 

1480 

0.7855877 

0.7894625 

920 

0.3407907 

0.3424715 

+  12 

23 

0.4759802 

0.4682826 

1501 

0.7932764 

0.7970293 

901 

0.3441258 

0.3457537 

-   1 

24 

0.4605486 

0.4527788 

1521 

0.8007207 

0.8043503 

881 

0.3473549 

0.34a9293 

14 

25 

0.4449737 

0.4371342 

1541 

0.8079178 

0.8114226 

861 

0.3504767 

0.3519971 

27 

26 

-0.4292605 

-0.4213539 

-1560 

-0.8148646 

-0.8182434 

+  840 

-0.3534902 

-0.3549560 

-  40 

27 

0.4134144 

0.4054433 

1579 

0.8215586 

0.8248102 

819 

0.3563941 

0.3578049 

53 

28 

0.3974407 

0.3894077 

1598 

0.8279977 

0.8311209 

797 

0.3591876 

0.3605428 

66 

29 

0.3813446 

0.3732523 

1617 

0.8341797 

0.8371736 

775 

0.3618698 

0.3631690 

79 

30 

0.3651311 

0.3569821 

1635 

0.8401026 

0.8429664 

752 

0.3644399 

0.3656826 

92 

D«e.  1 

-0.3488054 

-0.3406024 

-1653 

-0.8457648 

-0.8484975 

+  729 

-0.3668969 

-O.3680827 

-105 

2 

0.3323731 

0.3241188 

1671 

0.851 1644 

0.a537653 

705 

0.:)692400 

0.3703686 

119 

3 

0.3158397 

0.3075367 

1688 

0.8562999 

0.8587684 

681 

0.3714685 

0.3725396 

132 

4 

0.2992103 

0.2908613 

1705 

0.861 1702 

0.8635055 

656 

0.3735819 

0.3745952 

145 

5 

0.2824900 

0.2740974 

1721 

0.8657739 

0.8679754 

631 

0.3755796 

0.3765349 

158 

6 

-0.2656837 

-0.2572499 

-1737 

-0.8701098 

-0.8721770 

+  606 

-0.377461 1 

-0.3783581 

-  172 

7 

0.2487964 

0.240324 1 

1753 

0.8741768 

0.8761092 

580 

0.3792258 

0.3800642 

185 

8 

0.2318336 

0.2233254 

1768 

0.8779739 

0.8797710 

554 

0.3806732 

0.3816528 

199 

9 

0.2148003 

0.2062587 

1783 

0.8815000 

0.8831612 

527 

0.38240:)0 

0.3831235 

212 

10 

0.1977013 

0.1891287 

1797 

0.8847541 

0.8862788 

500 

0.3838146 

0.3844759 

226 

11 

-0.1805413 

-0.1719401 

-1811 

-0.8877351 

-0.8891229 

+  472 

-0.3851076 

-0.3857095 

-  239 

12 

0.1633254 

0.1546981 

1824 

0.8904423 

0.8916929 

444 

0.3862816 

0.3868240 

253 

13 

0.1460588 

0.1374079 

1837 

0.8928748 

0.8939877 

416 

0.3873364 

0.3878190 

267 

14 

0.1287462 

0.1200742 

1850 

0.8950315 

0.8960060 

387 

0.3882715 

0.3886940 

281 

15 

0.1113924 

0.1027019 

1862 

0.8969115 

0.8977475 

358 

0.3890864 

0.3894486 

295 

16 

-0.0940028 

-0.0852963 

-1873 

-0.8985138 

-0.8992105 

+  329 

-O.3897806 

-0.3900625 

-  308 

17 

0.0765826 

0.0678627 

1884 

0.8998377 

0.9003951 

299 

0.3903541 

0.3905956 

322 

18 

0.0591370 

0.0504065 

1894 

0.9008826 

0.9013002 

269 

0.3908068 

0.3909877 

335 

19 

0.0416716 

0.0329332 

1904 

0.9016478 

0.9019251 

238 

0.3911384 

0.3912584 

349 

20 

0.0241918 

-0.0154482 

1913 

0.9021322 

0.9022689 

208 

0.3913482 

0.3914073 

362 

21 

-0.0067028 

+0.0020433 

-1921 

-0.9023352 

-0.9023312 

+  177 

-0.3914360 

-0.3914341 

-  375 

22 

+0.0107897 

0.0195355 

1929 

0.9022567 

0.9021118 

146 

0.39J4018 

0.3913389 

388 

23 

0.0282800 

0.0370225 

1936 

0.9018965 

0.9016106 

114 

0.39 12-155 

0.3911216 

401 

24 

0.0457623 

0.0544986 

1943 

0.9012544 

0.9008275 

82 

0.3909671 

0.3907821 

415 

25 

0.0632308 

0.0719580 

1949 

0.9003303 

0.8997626 

50 

0.3905665 

0.3903205 

428 

26 

+0.0806796 

+0.0893947 

-1954 

-0.8991245 

-0.8984162 

+  17 

-0.3900438 

-0.3897369 

-  441 

27 

0.0981027 

0.1068029 

1958 

0.8976375 

0.8967888 

-  16 

0.3893993 

0.3890314 

454 

28 

0.1154945 

0.1241768 

1962 

0.8958697 

0.8948808 

50 

0.3886331 

0.3882044 

467 

29 

0.1328492 

0.1415109 

1965 

0.8938218 

0.8926931 

83 

0.3877454 

0.3872561 

480 

30 

0.1501613 

0.1587997 

1968 

0.8914947 

0.8902267 

117 

0.3867366 

0.3861870 

492 

31 

+0.1674254 

+0.1760378 

-1970 

-0.8888896 

-0.8874829 

-  151 

-0.3856072 

-0.3849975 

-  505 

32 

+0.1846360 

+0.1932195 

-1971 

-0.8860073 

-0.8844628 

-  185 

-0.3843577 

-0.3836881 

-  517 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

JANUARY. 

Day 

PEBEUAKY. 

Day 

MARCH. 

of 

of 

of 

Month. 

True  Longiiode. 

Latitade. 

Montli. 

Tme  Longitiide. 

lAtitade. 

Month. 

True  Longitude. 

T.^t^^ 

O   /    // 

o   /   « 

O   /    // 

O    /    /' 

.  .  O   /    /* 

Of    m 

1.0 

238  25  22.2 

+4  43  12.5 

1.0 

284  5  6.9 

+4  36  28.7 

1.0 

292  51  43.5 

+4  15  10.3 

1.5 

244  37  35.7 

4  53  0.4 

1.5 

290  1  33.0 

4  20  12.1 

1.5 

296  46  17.9 

3  54  22.8 

2.0 

250  47  25.0 

4  59  18.2 

2.0 

295  57  8.1 

4  1  8.2 

2.0 

304  40  23.3 

3  31  5.7 

2.5 

256  55  1.5 

5  2  5.6 

2.5 

301  52  6.8 

3  39  29.3 

2.5 

310  34  23.4 

3  5  34.1 

3.0 

263  0  35.2 

5  1  24.3 

3.0 

307  46  43.1 

3  15  26.6 

3.0 

316  26  40.5 

2  38  1.9 

3.5 

269  4  14.7 

+4  67  17.9 

3.5 

313  41  10.2 

+2  49  20.7 

3.5 

322  23  35.0 

+2  8  44.4 

4.0 

275  6  8.2 

4.49  51.9 

4.0 

319  35  41.7 

2  21  21.1 

4.0 

326  19  25.4 

1  37  5a5 

4.5 

281  6  23.2 

4  39  13.6 

4.5 

325  30  31.6 

1  51  46.5 

4.5 

334  16  28.8 

1  6  1.9 

5.0 

287  5  7.8 

4  25  31.9 

5.0 

331  25  54.4 

1  20  54.5 

5.0 

340  15  1.2 

+0  33  13.6 

5.5 

293  2  30.7 

4  8  57.1 

5.5 

337  22  5.8 

0  49  3.4 

5.5 

346  15  17.1 

—0  0  6.4 

6.0 

298  58  42.3 

+3  49  41.1 

6.0 

343  19  23.0 

+0  16  32.2 

6.0 

352  17  30.1 

— 0  33  37.3 

6.5 

304  53  54.2 

3  27  57.0 

6.5 

349  18  4.4 

—0  16  19.5 

6.5 

358  21  53.1 

1  6  57.3 

7.0 

310  48  20.3 

3  3  58.7 

7.0 

355  18  30.3 

0  49  11.6 

7.0 

4  28  38.6 

1  39  43.9 

7.5 

316  42  16.9 

2  38  1.0 

7.5 

1  21  2.9 

1  21  43.7 

7.5 

10  37  59.0 

2  11  34.5 

8.0 

322  36  3.1 

2  10  19.5 

8.0 

7  26  6.1 

1  53  34.8 

6.0 

16  50  6.4 

2  42  6.1 

8.5 

328  30  0.4 

+1  41  10.3 

8.5 

13  34  5.7 

-2  24  23.6 

8.5 

23  5  13.1 

—3  10  55.8 

9.0 

334  24  33.3 

I  10  49.9 

9.0 

19  45  28.4 

2  53  49.2 

9.0 

29  23  31.7 

3  37  40.8 

9.5 

340  20  9.7 

0  39  35.5 

9.5 

26  0  42.4 

3  21  29.1 

9.5 

3^  45  14.9 

4  1  59.0 

10.0 

346  17  19.7 

-f  0  7  44.6 

10.0 

32  20  16.1 

3  47  1.3 

10.0 

42  10  35.9 

4  23  28.7 

10.5 

352  16  35.9 

—0  24  24.7 

10.5 

38  44  37.8 

4  10  3.6 

10.5 

46  39  47.6 

4  41  49.3 

11.0 

358  18-33.6 

—0  56  33.7 

11.0 

45  14  15.1 

—4  30  13.3 

11.0 

55  13  2.8 

—4  56  41.5 

11.5 

4  23  49.5 

1  28  23.0 

11.5 

51  49  33.0 

4  47  8.2 

11.5 

61  50  3.3.5 

5  7  47.4 

12.0 

10  33  1.4 

1  59  32.1 

12.0 

5H  30  53.2 

5  0  26.2 

12.0 

68  32  30.6 

5  14  50.9  • 

12.5 

16  46  48.1 

2  29  39.8 

12.5 

65  18  33.1 

5  9  46.1 

12.5 

75  19  3.0 

5  17  3ai 

13.0 

23  5  47.3 

2  58  23.6 

13.0 

72  12  44.4 

5  14  46.5 

13.0. 

62  10  17.1 

5  15  57.8 

13.5 

29  30  35.2 

—3  25  19.5 

13.5 

79  13  31.0 

—5  15  16.6 

13.5 

89  6  15.9 

—5  9  42.2 

14.0 

36  1  45.7 

3  50  2.7 

14.0 

86  20  48.1 

5  10  56.4 

14.0 

96  6  58.3 

4  58  47.3 

14.5 

42  39  47.7 

4  12  7.1 

14.5 

93  34  20.9 

5  1  38.7 

14.5 

103  12  17.9 

4  43  ia7 

15.0 

49  25  4.4 

4  31  6.0 

15.0 

100  53  43.8 

4  47  20.5 

15.0 

110  22  2.6 

4  23  7.1 

15.5 

56  17  50.9 

4  46  32.4 

15.5 

106  18  20.2 

4  26  5.5 

15.5 

117  35  53.9 

3  58  3a9 

16.0 

63  18  12.8 

-4  58  0.4 

16.0 

115  47  22.4 

—4  4  5.1 

16.0 

124  53  26.3 

—3  30  7.2 

16.5 

70  26  4.3 

5  5  5.4 

16.5 

123  19  52.9 

3  35  39.2 

16.5 

132  14  7.2 

2  57  56.2 

17.0 

77  41  6.9 

5  7  26.5 

17.0 

130  54  46.1 

3  3  16.2 

17.0 

139  37  17.2 

2  22  36.4 

17.5 

85  2  48.2 

5  4  47.0 

17.5 

138  30  50.2 

2  27  32.3 

17.5 

147  2  10.5 

1  44  44.4 

18.0 

92  30  22.1 

4  56  56.7 

18.0 

146  6  51.0 

1  49  10.0 

18.0 

154  27  56.3 

1  5  1.9 

18.5 

100  2  50.0 

—4  43  53.1 

18.5 

153  41  33.3 

—1  8  56.9 

18.5 

161  53  40.1 

—0  24  13.8 

19.0 

107  39  1.6 

4  25  42.5 

19.0 

.  161  13  45.6 

—0  27  42.9 

19.0 

169  18  25.0 

+0  16  52.9 

19.5 

115  17  38.5 

4  2  40.5 

19.5 

168  42  21.5 

-fO  13  41.3 

19.5 

176  41  14.1 

0  m  30.8 

20.0 

122  57  17.0 

3  35  12.0 

20.0 

176  6  22.6 

0  54  27.4 

20.0 

184  1  12.2 

1  36  54.6 

20.5 

130  36  32.1 

3  3  50.3 

20.5 

183  25  0.3 

1  33  50.9 

20.5 

191  17  28.0 

2  14  22.4 

21.0 

138  14  1.6 

—2  29  15.7 

21.0 

190  37  36.2 

-f2  11  11.7 

21.0 

196  29  15.3 

+2  49  16.9 

21.5 

145  48  29.1 

1  52  13.2 

21.5 

197  43  43.0 

2  45  56.6 

21.5 

205  35  55.4 

3  21  6.7 

22.0 

153  18  47.4 

1  13  30.8 

22.0 

204  43  4.1 

3  17  38.6 

22.0 

212  36  56.8 

3  49  27.1 

22.5 

160  44  0.7 

—0  33  56.5 

22.5 

211  35  32.8 

3  45  56.7 

22.5 

219  31  56.9 

4  13  59.5 

23.0 

168  3  25.0 

+0  5  43.3 

23.0 

218  21  11.9 

4  10  36.1 

23.0 

226  20  41.6 

4  34  31.4 

23.5 

175  16  29.2 

+0  44  45.5 

23.5 

225  0  11.9 

+4  31  27.2 

23.5 

233  3  6.4 

+4  50  56.2 

24.0 

182  22  54.5 

1  22  31.5 

24.0 

231  32  49.7 

4  48  24.7 

24.0 

239  39  13.4 

5  3  12.1 

24.5 

189  22  33.0 

1  58  27.8 

24.5 

237  59  27.7 

5  1  26.8 

24.5 

246  9  13.0 

5  11  21.1 

25.0 

196  15  26.7 

2  32  6.2 

25.0 

244  20  32.5 

5  10  35.0 

25.0 

252  33  22.0 

5  15  28.5 

25.5 

203  1  45.7 

3  3  3.8 

25.5 

250  36  33.3 

5  15  52.9 

25.5 

258  52  2.6 

5  15  42.1 

26.0 

209  41  46.6 

+3  31  2.3 

26.0 

256  48  1.6 

+5  17  25.7 

26.0 

265  5  42.2 

+5  12  11.3 

26.5 

216  15  50.8 

3  55  47.8 

26.5 

262  55  30.1 

5  15  19.H 

26.5 

271  14  50.7 

5  5  6.8 

27.0 

222  44  2.3.4 

4  17  10.0 

27.0 

268  59  31.3 

5  9  43.2 

27.0 

277  20  1.5 

4  54  39.9 

27.5 

229  7  51.3 

4  35  2.0 

27.5 

275  0  38.1 

5  0  44.4 

27.5 

283  21  49.7 

4  41  2.8 

28.0 

235  26  42.8 

4  49  19.4 

28.0 

280  59  22.1 

4  48  32.5 

28.0 

289  20  51.5 

4  24  27.6 

28.5 

241  41  26.3 

4  59  59.9 

28.5 

286  56  14.1 

4  33  17.6 

28.5 

295  17  43.6 

4  5  7.5 

29.0 

247  52  29.7 

+5  7  3.5 

29.0 

292  51  43.5 

+4  15  10.3 

29.0 

301  13  2.7 

+3  43  14.8 

29.5 

254  0  20.1 

5  10  31.5 

29.5 

298  46  17.9 

3  54  22.2 

29.5 

307  7  24.7 

3  19  3.0 

30.0 

260  5  22.9 

5  10  26.9 

30.0 

304  40  23.3 

3  31  5.7 

30.0 

313  1  24.6 

2  52  45.9 , 

30.5 

266  8  1.8 

5  6  54.0 

30.5 

310  :M  23.4 

3  5  34.1 

30.5 

318  55  36.0 

2  24  37.9 

,  31.0 

272  8  39.0 

4  59  58.6 

31.0 

316  28  40.5 

2  38  1.9 

31.0 

324  50  30.8 

1  54  54.0 

1  31.5 

278  7  34.6 

+4  49  47.4 

31.5 

322  23  35.0 

+2  8  44.4 

31.5 

330  46  3ai 

4-1  23  50.5 1 
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FOB  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

D>7 

APRIL. 

— ^ 

MAY. 

Day 

JUNE. 

of 

Month. 

Truo  Longitado. 

Latitude. 

of 

Month. 

Trne  Longitude. 

of 
Month. 

1 

True  Longitade. 

Latitodo. 

1.0 

33S  44  25.5 

O        1         II 

+0  51  44.4 

1.0 

O         1          II 

9  17  53.4 

O   /    // 

—2  6  52.4 

1.0 

O        1         II 

56  51  1.3 

O         1          11 

—4  50  30.6 

1.5 

342  44  17.6 

4-0  18  54.3 

1.5 

15  35  20.0 

2  36  42.2 

L5 

63  46  10.2 

4  57  45.2 

2.0 

348  46  36.0 

—0  14  20.2 

2.0 

21  57  20.2 

3  4  54.0 

2.0 

70  46  11.6 

5  0  37.5 

2.5 

354  51  39.7 

0  47  38.3 

2.5 

28  24  L3 

3  31  2.9 

2.5 

77  50  30.7 

4  58  56.1 

3.0 

0  59  44.5 

1  20  37.9 

3.0 

34  55  24.6 

3  54  43.6 

3.0 

84  58  26.6 

4  52  35.0 

3.5 

7  11  2.9 

—1  52  56.0 

3.5 

41  31  25.5 

—4  15  31.4 

3.5 

92  9  14.0 

4  41  34.2 

4.0 

13  25  44.7 

2  24  8.5 

4.0 

48  11  54.4 

4  33  2.9 

4.0 

.  99  22  5.5 

4  26  0.6 

4.5 

19  43  56.3 

2  53  51.2 

4.5 

54  56  35.9 

4  46  56.8 

4.5 

106  36  13.4 

4  6  7.2 

5.0 

26  5  41.6 

3  21  39.4 

5.0 

61  45  10.1 

4  56  54.3 

5.0 

113  50  51.3 

3  42  13.2 

5.5 

32  31  1.8 

3  47  8.9 

5.5 

68  37  13.4 

5  2  40.1 

5.5 

121  5  16.6 

3  14  43.3 

6.0 

38  59  55.6 

—A    9  56.2 

6.0 

75  32  19.9 

-5  4  2.9 

6.0 

128  18  51.4 

—2  44  6.9 

6.5 

45  32  20.1 

4  29  39.1 

6.5 

82  30  L8 

5  0  56.7 

6.5 

135  31  3.5 

2  10  56.9 

7.0 

52  8  10.5 

4  45  57.0 

7.0 

89  29  51.0 

4  53  19.9 

7.0 

142  41  27.0 

1  35  48.6 

7.5 

58  47  21.2 

4  58  31.7 

7.5 

96  31  20.4 

4  41  15.7 

7.5 

149  49  42.0 

0  59  18.7 

ao 

65  29  45.7 

5  7  7.6 

8.0 

103  34  4.4 

4  24  53.3 

8.0 

156  55  34.3 

-0  22  4.4 

8.5 

72  15  17.0 

-5  11  31.9 

8.5 

110  37  39.9 

—4  4  26.2 

8.5 

163  58  54.9 

-f  0  15  17.9 

9.0 

79  3  48.2 

5  11  35.6 

9.0 

117  41  47.1 

3  40  12.7 

9.0 

170  59  38.8 

0  52  12.8 

9.5 

85  55  12.4 

5  7  13.1 

9.5 

124  46  9.3 

3  12  35.1 

9.5 

177  57  43.8 

1  28  6.4 

lO.O 

92  49  22.6 

4  58  22.9 

10.0 

131  50  32.5 

2  41  59.4 

10.0 

184  53  9.7 

2  2  27.4 

10.5 

99  46  12.0 

4  45  7.5 

10.5 

138  54  45.4 

2  8  54.8 

10.5 

191  45  57.2 

2  34  46.9 

11.0 

106  45  33.6 

—4  27  33.9 

11.0 

145  58  39.1 

—1  33  52.6 

11.0 

198  36  7.2 

+3  4  38.9 

11.5 

113  47  19.6 

4  5  53.2 

11.5 

153  2  5.9 

0  57  26.5 

11.5 

205  23  39.9 

3  31  40.5 

12.0 

120  51  21.2 

3  40  21.6 

12.0 

160  4  58.4 

-0  20  11.3 

12.0 

212  8  34.3 

3  55  32.1 

12.5 

127  57  28.2 

3  11  19.4 

12.5 

167  7  8.9 

+0  17  17.8 

12.5 

218  50  47.8 

4  15  57.3 

13.0 

135  5  28.0 

2  39  11.4 

13.0 

174  8  28.6 

0  54  25.0 

13.0 

225  30  16.7 

4  32  43.6 

13.5 

142  15  5.3 

—2  4  26.9 

13.5 

181  8  46.9 

+1  30  35.2 

13.5 

232  6  55.8 

+4  45  41.7 

14.0 

149  26  1.2 

1  27  38.8 

14.0 

188  7  51.3 

2  5  14.9 

14.0 

238  40  39.0 

4  54  46.1 

14.5 

156  3r  53.7 

0  49  23.3 

14.5 

195  5  26.2 

2  37  52.5 

14.5 

245  11  19.6 

4  59  54.8 

15.0 

163  50  16.6 

—0  10  19.3 

15.0 

202  1  14.4 

3  7  59.0 

15.0 

251  38  51.0 

5  1  9.2 

15.5 

171  2  40.0 

+0  28  52.7 

15.5 

208  54  56.0 

8  35  8.2 

15.5 

258  3  7.4 

4  58  34.3 

16.0 

178  14  30.7 

H-1  7  31.8 

16.0 

215  46  10.0 

+3  58  58.8 

16.0 

264  24  4.6 

+4  52  17.4 

16.5 

185  25  12.5 

1  44  57.8 

16.5 

222  34  34.5 

4  19  12.8 

16.5 

270  41  40.3 

4  42  28.5 

17.0 

192  34  7.5 

2  20  32.7 

17.0 

229  19  48.0 

4  35  36.9 

17.0 

276  55  54.8 

4  29  20.1 

17.5 

199  40  37.3 

2  53  41.5 

17.5 

236  1  30.3 

4  48  2.8 

17.5 

283  6  51.6 

4  13  6.5 

18.0 

206  44  4.1 

3  23  53.5 

18.0 

242  39  23.3 

4  56  26.4 

18.0 

289  14  37.6 

3  54  3.3 

16.5 

213  43  52.2 

+3  50  43.0 

18.5 

249  13  12.3 

+5  0  47.8 

18.5 

295  19  23.3 

+3  32  26.9 

19.0 

220  39  29.4 

4  13  49.9 

19.0 

255  42  46.6 

5  1  11.0 

19.0 

301  21  23.0 

3  8  34.5 

19.5 

227  30  28.2 

4  :}2  59.7 

19.5 

262  8  0.1 

4  57  43.8 

19.5 

307  20  54.7 

2  42  43.8 

20.0 

234  16  26.9 

4  48  3.3 

20.0 

268  28  52.0 

4  50  36.3 

20.0 

313  18  20.4 

2  15  12.6 

20.5 

240  57  10.0 

4  58  57.2 

20.5 

274  45  26.6 

4  40  0.9 

20.5 

319  14  5.3 

1  46  18.4 

21.0 

247  32  28.9 

H-5  5  42.3 

21.0 

280  57  53.6 

+4  26  11.7 

21.0 

325  8  38.0 

+1  16  18.9 

21.5 

254  2  22.1 

5  8  23.5 

21.5 

287  6  27.7 

4  9  23.9 

21.5 

331  2  30.1 

0  45  31.6 

22.0 

260  26  54.8 

5  7  8.6 

22.0 

293  11  29.0 

3  49  53.5 

22.0 

336  56  16.0 

+0  14  13.7 

22.5 

266  46  18.8 

5  2  8.1 

22.5 

299  13  21.6 

3  27  57.0 

22.5 

342  50  32.0 

—0  17  17.6 

23.0 

273  0  51.9 

4  53  34.4 

23.0 

305  12  34.0 

3  3  50.7 

23.0 

348  45  56.6 

0  48  44.8 

23.5 

279  10  57.0 

H-4  41  40.7 

23.5 

311  9  38.1 

+2  37  51.0 

23.5 

354  43  9.5 

—1  19  50.5 

24.0 

285  17  1.6 

4  26  41.3 

24.0 

317  5  8.5 

2  10  14.3 

24.0 

0  42  51.2 

1  50  16.6 

24.5 

291  19  37.0 

4  8  50.7 

24.5 

322  59  42.6 

1  41  16.7 

24.5 

6  45  42.1 

2  19  44.4 

25.0 

297  19  17.5 

3  48  23.6 

25.0 

328  53  59.7 

1  11  14.4 

25.0 

12  52  22.1 

2  47  54.7 

25.5 

303  16  39.8 

3  25  34.9 

25.5 

334  48  40.1 

0  40  23.8 

25.5 

19  3  29.8 

3  14  27.3 

26.0 

309  12  22.2 

+3  0  39.2 

26.0 

340  44  25.0 

+0  9  1.2 

26.0 

25  19  41.0 

-^  39  1.0 

26.5 

315  7  4.0 

2  33  51.4 

26.5 

346  41  55.6 

— 0  22  36.3 

26.5 

31  41  28.1 

4  1  13.8 

2r.o 

321  1  25.0 

2  5  26.5 

27.0 

352  41  52.6 

0  54  10.9 

27.0 

38  9  18.7 

4  20  43.0 

27.5 

326  56  4.7 

1  35  39.9 

27.5 

358  44  55.4 

1  25  24.0 

27.5 

44  43  34.6 

4  37  5.8 

28.0 

332  51  42.1 

1  4  47.3 

28.0 

4  51  41.1 

1  55  56.0 

28.0 

51  24  29.9 

4  49  59.3 

28.5 

338  48  54.4 

0  St  5.5 

28.5 

11  2  44.2 

2  25  26.0 

28.5 

.  58  12  10.5 

4  59  1.7 

29.0 

344  48  17.4 

+0  0  51.7 

29.0 

17  18  35.4 

—2  53  32.0 

29.0 

ft')  6  32.3 

—5  3  53.2 

29.5 

350  50  24.5 

—0  31  35.5 

29.5 

23  39  40.3 

3  19  51.0 

29.5 

72  7  21.2 

5  4  17.0 

30.0 

356  55  45.9 

1  3  56.1 

30.0 

30  6  19.0 

3  43  58.8 

30.0 

79  14  12.4 

5  0  0.5 

30.5 

3  4  48.0 

1  35  49.2 

30.5 

36  38  44.7 

4  5  30.7 

30.5 

86  26  30.5 

4  50  56.4 

31.0 

9  17  53.4 

—2  6  52.4 

31.0 

43  17  3.4 

—4  24  2.3 

31.0 

93  43  30.9 

—4  37  3.8 

31.5 

15  35  20.0 

—2  36  42.2 

31.5 

50  1  12.5 

—4  39  9.7 

31.5 

101  4  20.9 

—A  18  29.3 

18 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day 

JULY. 

Day 

AUGUST. 

Day 

SEFTEHBEB. 

of 

• 

of 

of 

Month. 

Trae  Longitude. 

lAtitnde. 

Month. 

True  Longitade. 

Lfttitiide. 

Month. 

True  Longitade. 

LatttndiL 

1.0 

O   /    M 

93  43  30.9 

O   /   w 

—4  37  3.8 

1.0 

14#  ^51.6 

O   /    /' 

-0  56  4.6 

1.0 

200  18  49.8 

O   /     M 

+3  37  30.3 

1.5 

101  4  20.9 

4  18  29.3 

1.5 

154  40  44.7 

—0  14  57.1 

1.5 

207  30  28.7 

4  4  50.2 

2.0 

106  28  1.6 

3  55  27.0 

2.0 

162  9  56.8 

-f  0  26  13.2 

2.0 

214  35  44.6 

4  27  5a7 

i   2.5 

115  53  30.7 

3  28  18.8 

2.5 

169  35  33.4 

1  6  38.4 

2.5 

221  34  22.6 

4  46  45.4 

1   3.0 

123  19  45.2 

2  57  33.3 

3.0 

176  56  48.7 

1  45  34.2 

3.0 

228  26  17.9 

5  1  5.5  < 

3.5 

130  45  43.5 

—2  23  45.2 

3.5 

184  13  6.4 

+2  22  21.3 

3.5 

235  11  33.7 

-f5  10  59.7 

4.0 

138  10  28.3 

1  47  33.9 

4.0 

191  24  0.0 

2  56  25.7 

4.0. 

241  50  20.8 

5  16  32.7 

4.5 

145  33  8.5 

1  9  41.5 

4.5 

196  29  12.1 

3  27  19.7 

4.5 

248  22  56.1 

5  17  52.4 

5.0 

152  53  0.3 

—0  30  51.6 

5.0 

205  28  33.9 

3  54  41.6 

5.0 

254  49  41.5 

5  15  9.2 

5.5 

160  9  28.1 

-f  0  8  12.9 

5.5 

212  22  4.2 

4  18  15.3 

5.5 

261  11  2.5 

5  8  35.5 

6.0 

167  22  4.9 

+0  46  50.7 

6.0 

219  9  48.0 

+4  37  50.1 

6.0 

267  27  27.2 

+4  58  24.7 

6.5 

174  30  31.6 

1  24  2.3.1 

6.5 

225  51  55.4 

4  53  19.6 

6.5 

273  39  25.0 

4  44  51.1 

7.0 

181  34  36.4 

2  0  15.3 

7.0 

232  28  40.7 

5  4  41.5 

7.0 

279  47  26.9 

4  28  9.7 

7.5 

188  34  14.2 

2  33  56.5 

7.5 

239  0  21.1 

5  11  56.9 

7.5 

285  52  3.6 

4  8  36.0 

ao 

195  29  24.8 

3  5  0.0 

8.0 

245  27  15.7 

5  15  9.6 

8.0 

291  53  45.3 

3  46  25.7 

8.5 

202  20  12.1 

+3  33  3.3 

8.5 

251  49  45.0 

+5  14  25.7 

8.5 

297  53  1.7 

+3  21  55.1 

9.0 

209  6  43.0 

3  57  48.5 

9.0 

258  8  10.0 

5  9  53.2 

9.0 

303  50  21.1 

2  55  20.7 

9.5 

215  49  6.4 

4  19  1.1 

9.5 

264  22  51.5 

5  1  41.9 

9.5 

309  46  10.6 

2  26  59.5 

10.0 

222  27  32.2 

4  36  30.6 

10.0 

270  34  10.3 

4  50  3.1 

10.0 

315  40  55.5 

1  57  8.8 

10.5 

229  2  10.6 

4  50  9.7 

10.5 

276  42  26.4 

4  35  9.1 

10.5 

321  34  59.6 

1  26  6.6 

11.0 

235  33  11.8 

+4  59  54.5 

11.0 

282  47  58.9 

+4  17  13.7 

11.0 

327  28  45.2 

-M)  54  11.2 

11.5 

242  0  45.3 

5  5  43.8 

11.5 

288  51  6.4 

3  56  31.3 

11.5 

333  22  32.9 

+0  21  41.4 

12.0 

248  25  0.1 

5  7  39.4 

12.0 

294  52  6.3 

3  33  17.6 

12.0 

339  16  41.8 

—0  11  3.7 

12.5 

254  46  4.2 

5  5  45.6 

12.5 

300  51  15.4 

3  7  49.0 

12.5 

345  11  29.9 

0  43  44.3 

13.0 

261  4  5.2 

5  0  9.0 

13.0 

306  48  50.1 

2  40  22.8 

13.0 

351  7  14.0 

1  16  0.7 

13.5 

267  19  10.0 

+4  50  58.4 

13.5 

312  45  6.4 

+2  U  16.9 

13.5 

357  4  9.9 

—1  47  32.7 

14.0 

273  31  25.4 

4  38  24.7 

14.0 

318  40  20.0 

1  40  49.7 

14.0 

3  2  32.9 

2  18  0.4 

14.5 

279  40  58.3 

4  22  40.5 

14.5 

324  34  46.9 

1  9  20.2 

14.5 

9  2  .17.7 

2  47  4.3 

15.0 

285  47  56.1 

4  4  0.1 

15.0 

330  28  43.5 

0  37  7.6 

15.0 

15  4  39.0 

3  14  24.5 

15.5 

291  52  27.3 

3  42  39.0 

15.5 

836  22  27.0 

+0  4  31.1 

15.5 

21  8  51.5 

3  39  42L1 

16.0 

297  54  41.1 

-1-3  18  53.7 

16.0 

342  16  15.1 

-^28  9.8 

16.0 

27  15  30.0 

— 4  23a6 

16.5 

303  54  48.9 

2  53  1.8 

16.5 

348  10  26.8 

1  0  35.5 

16.5 

33  24  49.6 

4  22  56.3 

17.0 

309  53  3.6 

2  25  21.3 

17.0 

354  5  22.3 

1  32  26.7 

17.0 

39  37  6.5 

4  40  18.4 

17.5 

315  49  40.2 

1  56  10.8 

17.5 

0  1  23.0 

2  3  24.3 

17.5 

45  52  37.0 

4  54  29.2 

18.0 

321  44  56.1 

1  25  48.8 

18.0 

5  58  52.0 

2  33  9.5 

18.0 

52  11  38.2 

5  5  14.1 

18.5 

327  39  11.3 

+0  54  34.1 

18.5 

11  58  13.6 

—3  1  23.3 

18.5 

58  34  27.4 

—5  12  20.0 

19.0 

333  32  47.9 

+0  22  45.5 

19.0 

17  59  53.7 

3  27  47.4 

19.0 

65  1  22.2 

5  15  3S.2 

19.5 

339  26  10.7 

—0  9  18.8 

19.5 

24  4  19.5 

3  52  3.5 

19.5 

71  32  40.2 

5  14  49.7 

20.0 

345  19  47.0 

0  41  20.2 

20.0 

30  11  59.3 

4  13  53.8 

20.0 

78  8  37.9 

5  9  56.8 

20.5 

351  14  6.1 

1  13  0.3 

20.5 

36  23  21.8 

4  33  0.4 

20.5 

84  49  30.5 

5  0  4a3 

21.0 

357  9  39.8 

—1  44  1.1 

21.0 

42  38  56.2 

—4  49  5.9 

21.0 

91  35  31.1 

—4  47  24.7 

21.5 

3  7  1.7 

2  14  4.6 

21.5 

48  59  11.2 

5  1  53.2 

21.5 

96  26  50.0 

4  29  46.2' 

22.0 

9  6  46.7 

2  42  52.4 

22.0 

55  24  34.5 

5  11  5.9 

22.0 

105  23  33.0 

4  7  5&1 

22.5 

15  9  31.1 

3  10  5.9 

22.5 

61  55  31.7 

5  16  28.3 

22.5 

112  25  41.2 

3  42  10.3  ! 

23.0 

21  15  51.6 

3  35  26.4 

23.0 

68  32  25.9 

5  17  45.9 

23.0 

119  33  9.4 

3  12  37.9  1 

1 

23.5 

27  26  24.8 

3  58  34.6 

23.5 

75  15  35.4 

—5  14  46.3 

23.5 

126  45  45.1 

—2  39  41.9 

24.0 

33  41  46.5 

4  19  10.9 

24.0 

82  5  13.9 

5  7  19.5 

24.0 

134  3  7.9 

2  3  49.5 

24.5 

40  2  30.5 

4  36  55.2 

24.5 

89  1  28.1 

4  55  18.6 

24.5 

141  24  48.8 

1  25  33.7 

25.0 

46  29  7.8 

4  51  27.4 

25.0 

96  4  17.3 

4  38  41.2 

25.0 

148  50  10.0 

0  45  33.3 

25.5 

53  2  5.4 

5  2  27.5 

255 

103  13  31.5 

4  17  30.3 

25.5 

156  18  24.9 

--0  4  32.0 

26.0 

59  41  44.6 

—5  9  36.1 

26.0 

110  28  51.1 

—3  51  55.1 

26.0 

163  48  39.5 

+0  36  43.4 

26.5 

66  28  20.2 

5  12  35.1 

26.5 

117  49  46.3 

3  22  11.8 

26.5 

171  19  53.5 

1  17  23.9 

27.0 

73  21  58.6 

5  11  8.7 

27.0 

125  15  37.0 

2  48  44.2 

27.0 

178  51  1.9 

1  56  40.9 

27.5 

80  22  36.6 

5  5  4.0 

27.5 

132  45  33.2 

2  12  4.0 

27.5 

186  20  57.8 

2  33  48.2 

28.0 

87  30  0.7 

4  54  12.8 

28.0 

140  18  36.0 

1  32  49.8 

28.0 

193  48  34.8 

3  8  3.8 

28.5 

94  43  46.0 

4  38  32.6 

28.5 

147  53  40.3 

0  51  46.3 

28.t 

201  12  49.2 

3  38  51.6 

29.0 

102  3  16.9 

—4  18  7.4 

29.0 

155  29  35.7 

—0  9  42.7 

29.0 

208  32  43.2 

+4  5  4SL4 

29.5 

109  27  47.2 

3  53  9.1 

29.5 

163  5  10.3 

-f  0  32  29.4 

29.5 

215  47  26.6 

4  28  15.0 

30.0 

116  56  20.4 

3  23  57.4 

30.0 

170  39  12.3  '   1  13  58.4 

30.0 

222  56  laO 

4  46  15.7 

30.5 

124  27  53.1 

2  51  0.6 

30.5 

178  10  33.7  '   1  53  56.1 

30.5 

229  58  46.5 

4  59  38.2 

31.0 

132  1  16.5 

2  14  54.2 

31.0 

185  38  11.9   2  31  34.3 

31.0 

236  54  32.0 

5  8  2S.5 

31.5 

139  35  19.7 

—1  36  20.0 

31.5 

193  1  12.4  +3  6  16.8 

31.5 

243  43  24.6 

+5  12  34.5 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

1 

Day 
of 

OCTOBER. 

Day 
of 

Month. 

NOVEMBER 

Day 

of 

Month. 

DECEMBER. 

True  LoBgitade. 

Latitade. 

True  Longitude. 

Latitude. 

l^uo  Longitude. 

Latitude. 

O         1          It 

o      1       n 

Q         1          fl 

0     1      II 

0     1      II 

0     t      II 

1.0 

2?6  54  32.0 

+5  8  22.5 

1.0 

284  15  ia8 

4-3  56  10.3 

1.0 

316  30  12.3 

4-1  19  58.4 

1.5 

243  48  24.6 

5  12  34.5 

1.5 

290  28  26.7 

3  33  50.4 

1.5 

322  28  26.1 

0  49  2.3 

2.0 

2o0  25  24.2 

5  12  24.0 

2.0 

296  36  50.9 

3  9  17.2 

2.0 

328  24  30.2 

4-0  17  44.0 

2.5 

257  0  39.9 

5  8  4.3 

2.5 

302  41  7.2 

2  42  50.5 

2.5 

334  19  5.3 

—0  13  39.0 

3.0 

263  29  28.3 

4  59  51.0 

3.0 

308  41  54.2 

2  14  49.4 

3.0 

340  12  53.2 

0  44  49.4 

3.5 

269  52  12.4 

4-4  48  0.9 

3.5 

314  39  52.4 

4-1  45  32.2 

3.5 

346  6  36.4 

—1  15  30.6 

4.0 

276  9  20.4 

4  32  51.8 

4.0 

320  35  43.2 

1  15  16.6 

4.0 

352  0  57.2 

1  45  26.1 

4.5 

282  21  24.7 

4  14  41.8 

4.5 

326  30  8.1 

0  44  20.0 

4.5 

357  56  37.3 

2  14  19.0 

5.0 

288  29  0.2 

3  53  48.9 

5.0 

332  23  48.7 

4-0  12  59.7 

5.0 

3  54  16.8 

2  41  52.7 

5.5 

294  32  43.6 

3  30  31.1 

5.5 

338  17  25.2 

—0  18  27.3 

5.5 

9  54  34.0 

3  7  49.8 

6.0 

300  33  12.6 

+3  5  5.9 

6.0 

344  11  36.0 

—0  49  43.9 

6.0 

15  58  4.5 

—3  31  52.6 

6.5 

306  31  4.9 

2  37  .50.6 

6.5 

350  6  57.9 

1  20  32.4 

6.5 

22  5  20.1 

3  53  43.2 

7.0 

312  26  58.0 

2  9  2.5 

7.0 

356  4  4.9 

1  50  35.1 

7.0 

28  16  49.0 

4  13  3.2 

7.5 

318  21  28.1 

1  38  58.9 

7.5 

2  3  27.6 

2  19  33.3 

7.5 

34  32  53.9 

4  29  34.0 

8.0 

324  15  10.0 

1  7  57.0 

8.0 

8  5  33.5 

2  47  a4 

8.0 

40  53  52.1 

4  42  57.6 

a5 

330  8  36.6 

-f  0  36  14.2 

a5 

14  10  45.9 

—3  13  0.9 

a5 

47  19  54.9 

—4  52  56.7 

9.0 

336  2  18.6 

-fO  4  a5 

9.0 

20  19  24.0 

3  36  51.2 

9.0 

53  51  6.8 

4  59  15.4 

9.5 

341  56  44.2 

—0  28  1.7 

9.5 

26  31  42.3 

3  58  19.7 

9.5 

60  27  25.3 

5  1  39.6 

10.0 

347  52  19.2 

0  59  57.8 

10.0 

32  47  50.5 

4  17  7.2 

10.0 

67  8  41.3 

4  59  58.2 

10.5 

353  49  26.1 

1  31  20.4 

10.5 

39.  7  53.7 

4  32  55.1 

10.5 

73  54  38.7 

4  54  3.6 

11.0 

269  48  25.0 

—2  1  60.0 

ll.O 

45  31  52.5 

—4  45  26.1 

11.0 

80  44  55.6 

—4  43  52.7 

11.5 

5  49  33.5 

2  31  6.6 

11.5 

51  59  43.0 

4  54  24.6 

11.5 

^  39  5.2 

4  29  27.0 

12.0 

11  53  5.6 

2  58  50.0 

12.0 

58  31  17.1 

4  59  37.5 

12.0 

94  36  36.6 

4  10  53.4 

12.5 

17  59  13.0 

3  24  40.2 

12.5 

65  6  2:3.8 

5  0  54.2 

12.5 

101  36  56.3 

3  48  24.3 

13.0 

24  8  5.2 

3  48  17.5 

13.0 

71  44  49.3 

4  58  7.8 

13.0 

108  39  29.9 

3  22  17.5 

ia5 

30  19  48.9 

—4  9  22.9 

13.5 

78  26  18.6 

—4  51  14.7 

13.5 

115  43  43.4 

—2  52  55.6 

14.0 

36  34  29.5 

4  27  38.2 

14.0 

85  10  35.6 

4  40  15.5 

14.0 

122  49  4.7 

2  20  45.9 

14.5 

42  52  10.3 

4  42  46.6 

14.5 

91  57  24.2 

4  25  14.9 

14.5 

129  55  4.4 

1  46  19.5 

15.0 

49  12  53.7 

4  54  32.9 

15.0 

98  46  29.9 

4  6  21.9 

15.0 

137  1  16.7 

1  10  10.4 

15.5 

55  36  41.4 

5  2  43.9 

15.5 

105  37  39.0 

3  43  49.3 

15.5 

144  7  20.0 

— 0  32  54.1 

16.0 

62  3  35.2 

-5  7  a5 

16.0 

112  30  41.1 

—3  17  54.1 

16.0 

151  12  56.9 

4-0  4  52.4 

16.5 

68  33  36.5 

5  7  38.2 

16.5 

119  25  27.2 

2  48  56.8 

16.5 

158  17  53.7 

0  42  32.4 

17.0 

75  6  47.4 

5  4  7.0 

17.0 

126  21  50.7 

2  17  21.6 

17.0 

165  22  0.3 

1  19  29.7 

17.5 

81  43  10.9 

4  66  31.9 

17.5 

133  19  47.2 

1  43  35.2 

17.5 

172  25  8.8 

1  55  9.3 

lao 

88  22  50.3 

4  44  53.2 

lao 

140  19  13.6 

1  8  7.2 

lao 

179  27  13.6 

2  28  58.4 

ia5 

95  5  50.0 

—4  29  14.2 

ia5 

147  20  7.7 

—0  31  29.4 

ia5 

186  28  9.6 

4-3  0  26.3 

19.0 

101  62  14.7 

4  9  41.6 

19.0 

154  22  26.8 

4-0  5  44.5 

19.0 

193  27  51.5 

3  29  5.3 

19.5 

106  42  9.4 

3  46  26.0 

19.5 

161  26  6.8 

0  42  59.7 

19.5' 

200  26  13.2 

3  54  30.9 

20.0 

115  3^38.2 

3  19  41.5 

20.0 

168  31  1.7 

1  19  40.5 

20.0 

207  23  7.2 

4  16  22.1 

20.5 

122  32  44.2 

2  49  46.4 

20.5 

175  37  1.8 

1  55  11.3 

20.5 

214  18  24.0 

4  34  21.5 

21.0 

129  33  28.5 

—2  17  2.7 

21.0 

182  43  53.5 

4-2  28  56.8 

21.0 

221  11  52.0 

4-4  48  16.0 

21.5 

136  37  48.8 

1  41  56.9 

21.5 

189  51  18.8 

3  0  23.3 

21.5 

228  3  17.4 

4  57  56.7 

22.0 

143  45  38.7 

1  4  59.6 

22.0 

196  58  54.0 

3  28  59.3 

22.0 

234  52  24.6 

5  3  lao 

22.5 

150  56  46.5 

—0  26  44.7 

22.5 

204  6  11.4 

3  54  16.4 

22.5 

241  38  66.6 

5  4  22.4 

23.0 

158  10  54.4 

-f  0  12  10.3 

2:?.0 

211  12  38.4 

4  15  50.4 

23.0 

248  22  35.9 

5  1  11.1 

23.5 

165  27  38.1 

4-0  51  5.1 

2:15 

218  17  39.3 

4-4  33  21.6 

23.5 

255  3  5.2 

4-4  53  53.3 

24.0 

172  46  25.8 

1  29  18.0 

24.0 

225  20  36.2 

4  46  35.6 

24.0 

261  40  a3 

4  42  40.7 

24.5 

180  6  38.9 

2  6  6.7 

24.5 

232  20  50.7 

4  55  24.1 

24.5 

268  13  30.8 

4  27  48.3 

25.0 

187  27  32.1 

2  40  50.0 

25.0 

2:^9  17  45.5 

4  59  44.0 

25.0 

274  43  1.4 

4  9  34.2 

25.5 

194  48  14.9 

3  12  49.4 

25.5 

246  10  4t).l 

4  59  38.3 

25.5 

281  8  32.2 

3  48  ia4 

26.0 

202  7  53.5 

+3  41  30.3 

26.0 

252  59  22.2 

4-4  55  14.6 

26.0 

287  29  59.3 

4-3  24  22.4 

26.5 

209  25  32.2 

4  6  23.4 

26.5 

259  43  9.1 

4  46  45.4 

26.5 

293  47  23.3 

2.58  8.8 

27.0 

216  40  15.7 

4  27  5.6 

27.0 

266  21  49.0 

4  34  26.8 

27.0 

300  0  49.6 

2  30  0.5 

27.5 

223  51  11.9 

4  43  21.1 

27.5 

272  55  10.8 

4  18  37.6 

27.5 

306  10  28.1 

2  0  20.6 

28.0 

230  57  33.7 

4  55  0.9 

)iS.Q 

279  23  11.5 

3  59  38.7 

28.0 

312  16  33.4 

1  29  31.4 

28.5 

237  58  41.4 

5  2  2.7 

28.5 

285  45  54.9 

3  37  52.2 

28.5 

318  19  24.8 

0  57  54.9 

29.0 

244  54  3.1 

+5  4  30.7 

29.0 

292  3  32.2 

4-3  13  40.3 

29.0 

324  19  25.4 

4-0  25  51.8 

29.5 

251  43  16.6 

5  2  34.2 

29.5 

298  16  20.8 

2  47  25.5 

29.5 

330  17  2.2 

—0  6  lao 

30.0 

258  26  9.3 

4  56  26.8 

30.0 

304  24  44.1 

'   2  19  29.7 

30.0 

336  12  45.4 

0  38  15.6 

30.5 

265  2  38.1 

4  46  25.3 

:w.5 

:U0  29  10.4 

1  50  14.0 

30.5 

342  7  a4 

1  9  43.0 

31.0 

271  32  48.7 

4  32  48.4 

31.0 

1  316  30  12.3 

1  19  58.4 

31.0 

348  0  47.0 

1  40  23.1 

31.5 

1  277  56  55.1 

4-4  15  56.5 

31.5 

1  322  28  26.1 

4-0  49  2.3 

31.5 

353  54  17.9 

—2  9  59.2 
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MOON'S  EQUATOR,   1886. 


FOR  GREENWICH  MEAN  NOON 

• 

» 

1 

• 

Dftte 

• 

THE  MOON'S  EQUATOR. 

(L 

• 

t 

A 

a' 

Inoliiiiition 

Aflcend'EKode  on 
Earth's^quator 

to  Asoenaing 
NodeouEollptic. 

Afloend'g  Node 

Memo 

• 

to 
Earth's 

on 
Earth's 

Longitade 
of  the 

Mean 
Solar 

MMioB  of 

Bqnator. 

Equator. 

Moon. 

Days. 

<[• 

Jan. 

0 

24^  54.6 

350  29!7 

359  23.1 

219  31.6 

0.1 

1 

r  19.06     , 

10 

24  54.4 

349  59.7 

359  21.2 

351  17.5 

0.2 

2  38.12     ! 

20 

24  54.3 

349  29.7 

359  19.3 

123    3.3 

0.3 

3  57.18 

30 

24  54.1 

348  59.6 

359  17.4 

254  49.1 

0.4 

5  16.23     ' 

Feb. 

9 

24  53.9 

348  29.6 

359  15.5 

26  35.0 

0.5 
0.6 

6  3.'>.29 
•  7  54.35     ' 

19 

24  53.8 

347  59.6 

359  13.6 

158  20.8 

0.7 

9   13.41 

March 

1 

24  53.6 

347  29.5 

359  11.3 

290    6.6 

0.8 

10  32.47     ' 

11 

24  53.5 

346  59.5 

359    9.8 

61  52.5 

0.9 

II  51.53   ; 

21 

24  53.3 

346  29.5 

359     7.9 

193  38.3 

^    ^^ 

'  1 

31 

24  53.1 

345  59.4 

359     6.0 

325  24.1 

1.0 
2.0 

13   10.58 
26  21.17 

April 

10 

24  52.9 

345  29.4 

359    4.1 

97  10.0 

3.0 
4.0 
5.0 

m  31.75 
52.42.33 
65  52.92 

■ 

20 

24  52.7 

344  59.3 

359    2.2 

228  55.8 

30 

24  52.5 

344  29.3 

359    0.4 

0  41.7 

May 

10 

24  52.2 

343  59.2 

358  58.5 

132  27.5 

6.0 

79     3.50 

20 

24  52.0 

343  29.1 

358  56.7 

264  13.3 

7.0 
8.0 

^  14.09 
105  24.67 

30 

24  51.7 

342  59.1 

358  54.8 

35  59.2 

9.0 

118  35.25 

June 

9 
19 

24  51.5 
24  51.2 

342  29.0 
341  58.9 

358  52.9 
358  51.1 

167  45.0 
299  30.8 

10.0 

131   45.84 

Hoots. 

O             ( 

29 

24  51.0 

341  28.8 

358  49.2 

•     71   16.7 

1 

0  32.94 

July 

9 

24  50.7 

340  58.7 

358  47.4 

208    2.5 

2 
3 

1     5.88 
1   38.82 

19 

24  50.5 

340  28.7 

358  45.5 

834  48.4 

4 

2  11.76 

29 

24  50.a 

339  58.6 

358  43.7 

106  84.2 

5 

2  44.70 

Aug. 

8 

24  50.0 

339  28.4 

358  41.9 

238  20.0 

6 

*          3  17.65 

18 

24  49.7 

338  58.3 

358  40.0 

10    5.9 

7 

3  50.59 

28 

24  49.4 

338  28.1 

358  38.2 

141  51.7 

8 
9 

4  23.53 
4  56.47 

Sept. 

7 

24  49.1 

337  58.0 

358  36.4 

273  37.5 

10 

5  29.41 

■ 

17 

24  48.8 

337  27.9 

358  34.5 

45  23.4 

11 
12 
13 
14 

/f       A  oe 

27 

24  48.5 

336  57.8 

358  32.7 

177     9.2 

6     2.35 

6  35.29 

7    8.2;} 

7  41.17 

Oct. 

7 

24  48.2 

336  27.7 

358  30.9 

308  55.0 

17 

24  47.8 

335  57.6 

358  29.1 

80  40.9 

15 

8  14.11      ! 

27 

24  47.4 

335  27.5 

358  27.3 

212  26.7 

Nov. 

6 

24  47.1 

334  57.3 

358  25.5 

344  12.6 

16 

8  47.06 

« 

16 

24  46.7 

334  27.2 

358  22.8 

115  58.4 

17 

9  20.00 

26 

24  46.3 

333  57.0 

358  21.0 

247  44.2 

18 

9  52.94     , 

Dec. 

6 

24  45.9 

333  26.9 

358  19.3 

19  30.1 

19 
20 

10  25.88     ; 
10  58.82     < 

16 

24  45.6 

332  56.7 

358  17.5 

151  15.9 

21 

11  31.76 

26 

24  45.2 

332  26.6 

358  15.8 

283     1.7 

22 

12     4.70 

86 

24  44.8 

331  56.4 

358  14.0 

54  47.6 

■ 

28 

12  37.64     1 

1 

MOON'S  LIBRATION. 
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TABTiF.  FOR  THE  LIBRATION  OF  THE  MOON. 

Argument,  (ft— A)  or  (ft— X  —  ISO©). 

■ 

fl-A 

aA 

1 

B 

ft-^ 

aA 

1 
a 

B 

o 

« 

O    / 

O 

,  o 

1 

0  ^' 

o 

0 

0.0 

39 

0  0.0 

180 

46 

0.6 

56 

1  3.9 

134 

1 

0.0 

39 

0  1.6 

179 

47 

0.6 

,    57 

1  4.9 

133 

2 

0.0 

39 

0  3.1 

178 

48 

0.6 

58 

1  6.0 

132 

3 

0.1 

39 

0  4.7 

177 

49 

0.6 

59 

1  7.0 

131 

4 

0.1 

39 

0  6.2 

176 

50 

0.6 

60 

1  8.0 

130 

5 

0.1 

39 

0  7.7 

175 

51 

0.6 

62 

1  9.0 

129 

6 

0.2 

39 

0  9.3 

174 

52 

0.6 

63 

1  10.0 

128 

7 

0.2 

39 

0  10.8 

173 

53 

0.5 

64 

1  10.9 

127 

8 

OSl 

39 

0  12.4 

172 

54 

0.5 

66 

1  11.8 

126 

9 

0.2 

39 

0  13.9 

171 

55 

0.5 

67 

1  12.7 

125 

10 

0.2 

39 

0  15.4 

170 

56 

0.5 

69 

1  13.6 

124 

n 

0.3 

39 

0  16.9 

169 

57 

0.5 

71 

1  14.5 

123 

12 

0.3 

40 

0  18.5 

168 

58 

0.5 

73 

1  15.3 

122 

13 

0.3 

40 

0  20.0 

167 

59 

0.5 

75 

1  16.1 

121 

14 

0.3 

40 

0  21.5 

166 

60 

0.5 

77 

1  16.9 

120 

15 

0.3 

40 

•  0  23.0 

165 

61 

0.5 

80 

1  17.6 

119 

16 

0.3 

40 

0  24.5 

164 

62 

0.5 

83 

1  18.4 

118 

17 

0.3 

40 

0  26.0 

163 

63 

0.5 

86 

1  19.1 

117 

18 

0.3 

41 

0  27.4 

162 

64 

0.5 

89 

1  19.8 

116 

19 

0.4 

41 

0  28.9 

161 

65 

0.4 

92 

1  20.4 

115 

20 

0.4 

41 

0  30.4 

160 

66 

0.4 

95 

1  21.1 

114 

21 

0.4 

41 

0  3J.8 

159 

67 

0.4 

99 

1  21.7 

113 

22 

0.4 

42 

0  33.2 

158 

68 

0.4 

103 

1  22.3 

112 

23 

0.4 

42 

0  34.7 

157 

'  69 

0.4 

108 

1  22.9 

111 

24 

0.4 

42 

0  36.1 

156 

70 

0.4 

113 

1  23.4 

110 

25 

0.4 

43 

0  37.5 

155 

71 

0.4 

119 

1  23.9 

109 

26 

0.5 

43 

0  38.9 

154 

72 

0.4 

125 

1  24.4 

106 

27 

0.5 

43 

0  40.3 

153 

73 

0.4 

132 

1  24.9 

107 

28 

0.5 

44 

0  41.7 

152 

74 

0.3 

141 

1  25.3 

106 

29 

0.5 

44 

0  4ai 

151 

75 

0.3 

150 

1  25.7 

105 

30 

0.5 

45 

0  44.4 

150 

76 

0.3 

160 

1  26.1 

104 

31 

0.5 

45 

0  45.7 

149 

77 

0.3 

172 

1  26.5 

103 

32 

0.5 

46 

0  47.0 

148 

78 

0.2 

186 

1  26.8 

102 

33 

0.5 

46 

0  48.4 

147 

79 

0.2 

202 

1  27.1 

101 

34 

0.5 

47 

0  49.7 

146 

80 

0.2 

222 

1  27.4 

100 

35 

0.5 

47 

6  51.0 

145 

81 

0.2 

247 

1  27.7 

99 

36 

0.5 

48 

0  52.2 

144 

82 

0.2 

278 

1  27.9 

98 

37 

0.5 

48 

0  53.4 

143 

83 

0.1 

318 

1  28.1 

97 

36 

0.6 

49 

0  54.7 

142 

84 

0.1 

370 

1  28.3 

96 

:j9 

0.6 

50 

0  55.9 

141 

85 

0.1 

440 

1  28.5 

95 

40 

0.6 

50 

0  57.1 

140 

86 

0.1 

555 

1  28.6 

94 

41 

0.6 

51 

0  58.3 

139. 

87 

O.l 

740 

1  28.7 

93 

42 

0.6 

52 

0  59.4 

138 

88 

0.0 

nio 

1  28.7 

92 

43 

0.6 

53 

1  0.6 

137 

89 

0.0 

2220 

1  28.8 

91 

44 

0.6 

54 

1  1.7 

136 

90 

0.0 

00 

1  28.8 

90 

45 

0.6 

55 

1  2.8 

135 

m 

1 
a 

B 

ft-X 

aX 

1 

a 

B 

ft-^ 

A  X  has  the  Bign  of  tan  (X  —  ft  ) 

a  has  the  sign  of  cos  (ft — A) 

B  has  the  sign  of  sin  (ft  —  X) 

m 

EPH  86 — 18 — 5 
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OBLIQUITY,  PRECESSION,  ETC.,  1886. 


FOR  GREEl^  WICH  MEAN  NOON, 

Dftto. 

Appsrant 

.    ObDqnity 

of  the 

EoUptic. 

(Hahsen.)' 

Equation  ol 

'  Equinoxes 

Precession 

of 
Equinoxes 

in 
Longitude. 

The  Snn's 

Mmh 
Loositade 

of  MO0D*S 

Ascending 
Node. 

1 

]Qi  Longitude. 

InR.  A. 

-  o!l63 

AbeiTRtion. 

Hor.  Par. 

9;oo 

Jan. 

0 

23  27     4;86 

-  2!67 

^  0.00 

-  2d.'80 

169  56!  1 

10 

4.97 

2.44 

0.150 

1.38 

20.79 

9.00 

169  24.3 

20 

5.11 

2.34 

0.143 

2.75 

20.77 

8.99 

168  52.5 

30 

5.30 

2.37 

0.145 

4.13 

20.74 

8.98 

168  20.8 

;  Feb. 

9 

5.50 

2.54 

0.155 

5.50 

20.71 

8.96 

167  49.0 

19 

23  27     5.69 

-  2.86 

-0.175 

6.88 

-  20.67 

8.94 

167   17.2 

Marcb 

i    1 

5.84 

3.31 

0.202 

8.26 

20.63 

8.92 

166  45.4 

11 

5.93 

3.85 

0.236 

9.63 

20.57 

8.90 

166  13.7 

21 

5.95 

4.43 

0.271 

11.01 

20.5  J 

8.87 

165  41.9 

31 

5.91 

5.01 

0.306 

12.38 

20.45 

8.85 

165  10.1 

April 

10 

23  27     5.82 

-  5.52 

-  0.337 

13.76 

-  20.39 

8.82 

164  38.4 

20 

5.69 

5.94 

0.363 

15.14 

2Q.34 

8.80 

164     6.6 

30 

5.53 

6.24 

0.382 

16.51 

20.29 

8.78 

163  34.8 

May 

10 

5.36 

6.40 

0.391 

17.89 

20.24 

8,76 

163    3.0 

20 

521 

6.41 

0.392 

19.26 

20.19 

8.74 

162  31.3  ' 

30 

23  27     5.09 

-  6.30 

-  0.385 

20.64 

-  20.16 

8.72 

161  59.5  I 

June 

9 

5.00 

6.11 

0.374 

22.02 

20.13 

8.71 

161  27.7 

19 

4.96 

5.87 

0.359 

23.39 

20.11 

8.71 

160  56.0 

29 

5.01 

5,63 

0.344 

24.77 

20.11 

8.70 

160  24.2 

July 

9 

5.11 

5.41 

0.331 

26.14 

20.10 

8.70 

159  52.4 

19 

23  27     5.24 

-  5.26 

-  0.322 

27.52 

-  20.12 

8.71 

159  20.6 

29 

5.41 

5.23 

0.320 

28.90 

20.14 

8.72 

158  48.9 

Aug. 

8 

5.61 

5.33 

0.326 

30.27 

20.17 

8.73 

158  17.1 

18 

5.82 

5  56 

0.340 

31.65 

20.20 

8.75 

157  45.3 

28 

6.01 

5.92 

0.362 

33.02 

20.24 

8.77 

157   13.5 

Sept. 

7 

23  27     6.15 

-  6.39 

-  0.391 

34.40 

-  20.29 

8.79 

156  41.8 

17 

6.22 

6.93 

0.424 

35.78 

20.35 

8.81 

156  10.0 

27 

6.23 

7.51 

0.459 

37.15 

20.41 

8,84 

155  38.2 

Oct 

7 

6.20 

8.06 

0.493 

38.53 

20.47  1 

8.87 

155     6.5 

17 

6.12 

8.55 

0.523 

39.90 

20.53 

j 

8.88 

154  34.7  \ 

27 

23  27     5.99 

-8.93 

-  0.546 

41.28 

-  20.59 

8.91 

154     2.9 

Nov. 

6 

5.83 

9.16 

0.560 

42.66 

20.64  ' 

8.93 

153  31.1 

16 

5.68 

9.24 

0.565 

44.03 

20.69 

8.95 

152  594 

26 

5.54 

.     9.18 

0.561 

45.41 

20.73 

8.97 

152  27.6 

Dec. 

6 

5.44 

8.98 

0.549 

46.78 

20.76 

8.98 

151  55.8  i 

16 

23  27     5.41 

-8.71 

-  0.533 

48.16 

-  20.78 

8.99 

151  24.0 

26 

5.44 

8.41 

0.514 

49.54 

20.79 

9.00 

150  52.3 

36 

23  27     5.53 

-8.14 

1 

-  0.498 

50.91 

-  20.79 

9.00 

150  20.5 

Mean 

Obli 

quity,  ISSaO,    23°27'14".58 

(  Hansen  ). 

Mean 

Obli 

quity,  1886.0,    23°27^14".26 

(  Peters  ). 

• 

DoUyKotion 

Prece 

RRion 

for  1886.5 

.    .    50".2< 

307          log  1.70123 
)76         log  9.13863 

Precession 

in  a  Solar  Day     .... 

.    .      0".1J 

of  Q 

— a'.m 

Precession 

in  a  Sidereal  Day     .    .    . 

.    .      0".l? 

)72         log  9.13744 

Sun's 

Meai 

1  Equatorial  Horizontal  Paral 

lax .      8".8^ 

18           log  0.94685 

• 
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280         FORMULAE  FOR  STAR-REDUCTIONS,  1886. 


FORMULA  FOR  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS,  USING 
THE  NOTATION  OF  BESSEL,  AND  THE  CONSTANTS  OF  PETERS  AND  STRUVE.  i 

NOTATION.  ^  , 

r,  the  time,  reckoned  in  units  of  one  year,  from  the  beginning  of  the  Besselian  fictitious  year, 
(1885,  December  30<i.711  =s  1886,  January  0<i.O  —  0<i.289,  Washington  mean  time), 
ftoi  ^o9  the  8tar*s  mean  right  ascension  ami  declination  at  the  beginning  of  the  fictitious  year, 
a,  (T,    the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
yci,  fi^i  the  annual  proper  motion  in  right  ascension  and  declination, 
0,  the  sun's  true  longitude, 
^,  the  longitude  of  the  moon's  ascending  node, 
0),  the  obliquity  of  the  ecliptic, 
r,  the  longitude  of  the  sun's  perigee, 
r',  the  longitude  of  the  moon's  perigee, 
([  ,  the  moon's  mean  longitude. 

BESSELIAN  STAR-NUMBERS, 

A  ^  T  —  0.34248  sin  Q  —  0.00011  sin  (3  0  —  F) 

+  0.00410  sin  2  ^  —  0.00005  sin  2  (  0  —  fl  ) 

—  0.02521  sin  2  0  -f-  0.00010  sin  2  (  0  —  r'  ) 
+  0.00293  sin  (0  +  82°  8')  -f-  0.00009  sin  (2  r'  —  ft  ) 
+  0.00025  sin  (2  0  —  ft)  +0.00005  cos  V 
»  0.00405  sin  2  ([  +  0.00004  sin  2  r' 
+  0.00135  sin  (([   —  V) 

B  SB  —  9'!2239  cos  Q       '  —  ()!0027  cos  (3  0  —  r) 

+  0.0895  cos  2  ^  4-  0.0067  cos  ( 2  0  —  ft ) 

—  0.5506  cos  2  0  -h  0.0024  cos  (  2  r'  —  ft  ) 

—  0.0092  cos  (  0  +  280«  57')  —  0.0023  sin  r' 

—  0.0886  cos  2  ([  -h  0.0008  cos  2  T' 

C  =  —  20.4451  cos  (J  cos  0 

/>  SB  —  20.4451  sin  0 

£  =  —    0.0461  sin  Q  +  0".0014  sin  2  ft  —  0".0033  sin  2  0 

Be8SEL*s  Star 'Constants. 
a  ss  3*.07244  -f-  1*.33689  sin  Qq  tan  Aa  =  precession  in  right  ascension 
^  ^  iV  c<>»  a©  ton  <5o 
c  a=s  iV  <^®*  <*o  ■*©  do 
dsst  ^  Bin  Oo  sec  do 

a'  =s  20".0533  cos  Oo  =  precession  in  declination 

6'  =s  —  sin  a© 

e'  OS  tan  u  cos  do  —  sin  Oo  sin  do 

df  ss  cos  Oo  sin  do 

.  Reduction  to  Apparent  Position, 

a  '^  ac+  Tfi    +  Aa   +  Bb    -i-  Cc   -i-  Dd  +  E  (in  time) 

d  =  d„  +  r/  +  Aa'  +  Bbf  -f-  CrJ  +  Dd'  (in  arc) 

INDEPENDENT  STAB-NUMBERS, 
f  =  46".0866  .4  +  £  (in  arc)  =  3«.07244  J  -f-  ^^^  £  (in  time) 
^  sin  G  =  B  A  sin  1/  =  C  =  c 

^  cos  G  =  20".0533  A  A  cos  1/  =  />  t         C  tan  6* 

Reduction  to  Apparent  Position. 
o  =  ao+/+  Tfi  +A  ^"n(6?-f-ao)  tand  -h  A  *"n  (H+Oo)  seed  (in  time) 

d  =«  do  +  T  /i'  +  ^  cos  ( G  +  cto)  +  A  cos  (H  +  Oo)  sin  d  +  »  cos  d  (in  arc) 

NoTXS. — (1)  The  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  star  are  required,  or  when  Bkssel's  star-constants  are  not  known  with 
sufficient  accuracy.    Otherwise,  the  Besselian  star-numbers  are  more  convenient. 
(2)  In  using  the  star-constants  of  the  British  Association  Catalogue^  a,  6,  c,  if,  a',  6',  c',  tf', 
must  be  changed  to  c,  d,  a,  6,  —  c',  — d',  -^a',  — 6',  respectively. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Dtty. 
(Sid.  Hour.) 

1 

Log  A. 

Log  B, 

Log  C. 

Log  D. 

SolftrDfty. 
(Sid.  Hoar.) 

Log  A. 

Log  B, 

Log  C. 

Log  D, 

1       • 
Jnn.        0 

-8.7198 

+0.9870 

-0.5450 

+1.3029 

Feb.     15 

+8.9044 

+0.9496 

^1.1992 

+1.0407 

1 

8.6866 

0.9882 

0.5837 

1.3013 

16 

8.9213 

0.9469 

1.2040 

1.02a5 

2 

8.6444 

0.9890 

0.6192 

1.2996 

17 

8.9334 

0.9439 

1.2086 

1.0158 

3 

8.5937 

0.9690 

0.6518 

1.2978 

(10.0)  19 

8.9408 

0.9412 

1.2130 

1.0025 

4 

8.5368 

0.9882 

0.6820 

1.2058 

8.9444 

0.9390 

1.2172 

0.9887 

(tU)    5 

-«.4767 

+0.9666 

-0.7101 

+1.2937 

20 

+8.9464 

+0.9377 

-1.2212 

+0.9744 

6 

8.4183 

0.9845 

0.7364 

1.2014 

21 

8.9479 

0.9373 

1.2251 

0.9594 

7 

8.3666 

0.9620 

0.7611 

1.2890 

22 

8.9510 

0.9378 

1.2288 

0.9437 

8 

8.3251 

0.9798 

0.7843 

1.2864 

23 

8.9567 

0.9388 

1.2324 

0.9273 

9 

8.2931 

0.9780 

0.8062 

1.2837 

24 

8.9660 

0.9400 

1.2358 

0.9101 

10 

-8.2667 

+0.9769 

-0.8269 

+1.2808 

25 

+8.9783 

+0.9409 

-1.2390 

+0.8921 

11 

8.2375 

0.9767 

0.8465 

1.27Z8 

26 

8.9927 

0.9412 

1.2420 

0.8732 

12 

8.1951 

0.9772 

0.8651 

1.2746 

27 

9.0074 

0.9407 

1.2449 

0.85:)3 

13 

8.1235 

0.9781 

0.8829 

1.2712 

28 

9.0209 

0.9393 

1.2477 

0.8323 

14 

8.0017 

0.9792 

0.8998 

1 .2677 

Mar.       1 

9.0319 

0.9372 

1.2503 

0.8101 

15 

-7.7745 

+0.9800 

-0.9159 

+1.2640 

2 

+9.0400 

+0.9345 

-1.2527 

49.7866 

16 

-7.0864 

0.9802 

0.9314 

1.2602 

3 

9.0443 

0.9319 

1.2551 

0.7616 

17 

+7.5821 

0.9796 

0.9461 

1.2561 

4 

9.0456 

0.9296 

1.2572 

0.7350 

18 

7.9445 

0.9781 

0.9603 

1.2519 

5 

9.0447 

0.9280 

1.2592 

0.7065 

19 

8.1248 

0.9760 

0.9739  . 

1.2475 

6 

9.0433 

0.9273 

1.2611 

0.6759 

(8J#)20 

+8.2333 

+0.9733 

-0.9869 

+1.2430 

(11.0)    7 

+9.0426 

+0.9276 

-1.2629 

+0.6428 

21 

8.3015 

0.9705 

0.9994 

1.2382 

8 

9.0438 

0.9287 

1.2645 

0.6069 

22 

8.3448 

0.9680 

1.0114 

1.2333 

9 

9.0484 

0.9302 

1.2659 

0.5676 

23 

8.3722 

0.9662 

1.02.30 

1.2281 

10 

9.0564 

0.9318 

1.2672 

0.5243 

24 

8.3927 

0.9651 

1.0341 

1.2228 

11 

9.0671 

0.9330 

1.2684 

0.4760 

25 

+8.4130 

+0.9649 

-1.0448 

+1.2173 

12 

+9.0800 

+0.9334 

-1.2695 

+0.4216 

26 

8.4389 

0.9654 

1.0551 

1.2115 

13 

9.0929 

0.93:^0 

1.2704 

0.3593 

27 

8.4732 

0.9662 

1.0650 

1.2055 

14 

9.1Q48 

0.9317 

1.2712 

0.2864 

28 

8.5147 

0.9670 

1.0746 

1.1993 

15 

9.1146 

0.9298 

1.2718 

0.1986 

29 

8.5607 

0.9675 

1.0839 

1.1929 

16 

9.1218 

0.9275 

1.2723 

0.0885 

30 

+8.6069 

+0.9673 

-1.0928 

+1.1863 

17 

+9.1260 

+0.9253 

-1.2727 

+9.9404 

31 

8.6495 

0.9662 

1.1014 

1.1794 

18 

9.1277 

0.0236 

1.2730 

9.7138 

Feb.       1 

8.6857 

0.9643 

1.1097 

1.1723 

19 

9.1279 

0.9228 

1.2r3l 

+9.2127 

2 

8.7139 

0.9617 

1.1177 

1.1649 

20 

9.1277 

0.9229 

1.2731 

-9.2808 

3 

8.7342 

0.9588 

1.1254 

1.1573 

21 

9.1280 

6.9239 

1.2730 

9.7362 

(9^0)    4 

+8.7468 

+0.9559 

-1.1328 

+1.1493 

<ia.O)  22 

+9.1303 

+0.9257 

-1.2727 

-9.9533 

5 

8.7532 

0.9534 

1.1400 

1.1411 

23 

9.1348 

0.9278 

1.2723 

0.0973 

6 

8.7564 

0.9517 

1.1470 

1.1326 

24 

9.1417 

0.9297 

1.2718 

0.2051 

7 

8.7590 

0.9509 

1.1537 

1.1238 

25 

9.1505 

0.931 1 

1.2711 

0.2913 

8 

8.7636 

0.9509 

1.1601 

1.1147 

2G 

9.1601 

0.9318 

1.2703 

0.3629 

9 

+8.7729 

+0.9515 

-1.1663 

+1.1053 

27 

+9.1694 

+0.9315 

-1.2694 

-0.4243 

10 

8.7883 

0.9525 

1.1723 

1.0955 

28 

9.1775 

0.9304 

1.2684 

0.4779 

11 

8.8088 

0.9532 

1.1781 

1.0853 

2i) 

9.1834 

0.9287 

1.2672 

0.5255 

12 

8.8332 

0.9535 

1.1837 

1.0748 

30 

9.1871 

0.9269 

1.2659 

0.5682' 

13 

8.8587 

0.9531 

1.1890 

1 .0639 

31 

9.1883 

0.9253 

1.2645 

0.6070 

U 

+8.8830 

+0.9518 

-1.1942 

+1.0525 

32 

+9.1882 

+0.9243 

-1.2629 

-0.6494 

15 

+8.9044 

+0.9496 

-1.1992 

+  1.0407 

33 

+9.1870 

+0.9242 

-1.2612 

-0.6750 

E  =  - 

-  o."01 

« 
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FOE  WASHINGTON  MEAN  MIDNIGHT. 

flolarDfty. 
(Sid.  Hoar.) 

Log  A. 

Log  B. 

Log  C. 

Log  D. 

SolftrDfty. 
(Sid.  Hoar.) 

Log  A, 

Log  B. 

Log  O. 

Log  D. 

Apr.       1 

49.1682 

+0.9243 

-1.2029 

-0.6494 

May     17 

+9.3964 

+0.9603 

-1.0074 

-1.9350 

S 

9.1870 

0.9242 

1.9612 

0.6750 

18 

9.4097 

0.9626 

0.9959 

1.9396 

3 

9.1861 

0.9251 

1.2593 

0.7053 

19 

9.4099 

0.9043 

0.9839 

1 .2440 

4 

0.1865 

0.9269 

1.9673 

0.7334 

20 

9.4173 

9.9651 

0.9715 

1.2483 

5 

9.1892 

0.9292 

1.2552 

0.7697 

21 

9.4945 

0.9651 

0.9586 

1.9595  , 

(13.9)    tf 

+9.1944 

+0.9317 

-1.2530 

-0.7843 

(!«.•)  22 

+9.4307 

+0.9643 

-0.9459 

-1.9564 

7 

9.2019 

0.9339 

1.9606 

0.8075 

23 

9.4357 

0.9630 

0.9313 

1.2602  ' 

8 

9.2112 

0.9355 

1.2481 

0.8294 

24 

9.4394 

0.9617 

0.9167 

1.2638 

9 

9.2211 

0.9362 

1.2454 

0.8501 

25 

9.4418 

0.9607 

0.9015 

1.2673 

10 

9.2308 

0.9360 

1.2426 

0.8697 

96 

9.4434 

0.9604 

0.8857 

1.9707 

U 

+9.2393 

+0.9351 

-1.2396 

-0.8883 

27 

+9.4448 

+0.9606 

-0.8691 

-1.9739 

\2 

9.2459 

0.9337 

1.2365 

0.9061 

28 

9.4466 

0.9621 

0.8518 

1.2769 

13 

9.2504 

0.9323 

1.2332 

0.9230 

29 

9.4492 

0.9641 

0.a337 

1.2796 

14 

9.2530 

0.9312 

1.2296 

0.9391 

30 

9.4531 

0.9664 

0.8146 

1.2826 

15 

9.2542 

0.9308 

1.2263 

0.9546 

31 

9.4585 

0.9686 

0.7945 

1.9859 

16 

+9.2549 

+0.9314 

-1.9226 

-0.9693 

June      1 

+9.4649 

+0.9705 

-0.7733 

-1.2877 

17 

9.2559 

0.9330 

1.2187 

0.9835 

2 

9.4722 

0.9716 

0.7509 

1.2900 

18 

9.2580 

0.9352 

1.9147 

0.9971 

3 

9.4796 

0.9718 

0.7272 

1.2923 

19 

9.2618 

0.9379 

1.9105 

1.0101 

4 

9.4867 

0.9712 

0.7090 

1.2943 

20 

9.2674 

0.94013 

1.2061 

1.0226 

5 

9.4929 

0.9700 

0.6751 

1.2963 

i 

(14^0)21 

+9.2747 

+0.9428 

-1.2016 

-1.0347 

(ly.o)  6 

+9.4980 

+0.9684 

-0.6463 

-1.2961    • 

22 

9.28.30 

0.9443 

1.1969 

1.0463 

7 

9.5020 

0.9668 

0.6153 

1.2996 

23 

9.2912 

0.9450 

1.1920 

1.0575 

8 

9.5049 

0.9657 

0.5819 

1.3014 

24 

9.2988 

0.9448 

1.1869 

1.0682 

9 

9.6079 

0.9653 

0.5455 

1.3028 

25 

9.3051 

0.9439 

1.1817 

1.0786 

10 

9.5093 

0.9657 

0.5057 

1.3049 

26 

+9.3096 

+0.9427 

-1.1763 

-1.0886 

11 

+9.5118 

+0.9669 

-0.4617 

-1.3054 

27 

9.3124 

0.9415 

1.1707 

1.0983 

12 

9.5150 

0.9687 

0.4196 

1.3064 

28 

9.3137 

0.^409 

1.1649 

1.1076 

13 

9.5191 

0.9706 

0.3579 

1.3074 

29 

9.3143 

0.9410 

1.1588 

1.1166 

14 

9.5242 

0.9724 

0.2935 

1.3082 

30 

9.3147 

0.9421 

1.1526 

1.1253 

15 

9.5301 

0.9736 

0.2187 

1.3069 

Mny       1 

+9.3160 

+0.9440 

-1.1462 

-1.1336 

16 

+9.5362 

+0.9741 

-0.1281 

-1.30O5 

2 

9.3186 

0.9465 

1.1395 

1.1417 

17 

9.5423 

0.9737 

0.0133 

1.3099 

3 

9.3232 

0.9492 

1.1326 

1.1406 

18 

9.6477 

0.9725 

9.8569 

1.3103 

« 
4 

9.3296 

0.9518 

1.1255 

1.1571 

19 

9.5521 

0.9707 

9.6097 

1.3106 

5 

9.3375 

0.9539 

1.1182 

1.1644 

20 

9.5558 

0.9687 

-8.9768 

1.3106 

u       6 

+9.3461 

+0.9551 

-1.1106 

-1.1715 

(18.0)  21 

+9.5583 

+0.9669 

+9.3168 

-1.3106 

(15.0)    7 

9.3548 

0.9555 

1.1027 

1.1783 

22 

9.5601 

0.9656 

9.7939 

1.3104 

8 

9.3628 

0.9551 

1.0945 

1.1849 

23 

9.5615 

0.9661 

9.9950 

1.3109 

9 

9.3695 

0.9541 

1.0861 

1.1913 

24 

9.5629 

0.9654 

0.0619 

1.3098 

10 

9.3747 

0.9529 

1 .0774 

1.1975 

95 

9.5649 

0.9664 

0.1657 

1.3003 

It 

+9.3784 

+0.9519 

-1.0684 

-1.2034 

96 

+9.5678 

+0.9679 

+0.9493 

-1.3086 

12 

9.3810 

0.9515 

1.0591 

1.2091 

97 

9.5717 

0.9694 

0.3193 

1.3079 

13 

9.3a30 

0.9519 

1.0495 

1.2147 

28 

9.5766 

0.9707 

0.3794 

1.3070 

14 

9.3849 

0.9532 

1.0395 

1.2200 

29 

9.5821 

0.9713 

0.4329 

1.3060 

15 

9.3875 

0.9552 

1.0292 

1.2252 

30 

9.5880 

0.9711 

0.4791 

1.3049 

16 

+9.3913 

+0.9577 

-1.0185 

-1.2302 

31 

+9.5937 

+0.9700 

+0.6913 

-1.3037 

17 

+9.3964 

+0.9603 

-1.0074 

-1.2360 

32 

+9.5989 

+0.9689 

+0.5606 

-1.30S3 

.S=r. 

-0".0i 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Daj. 
(Sid.  Hoot.) 


Log  A. 


Jnly 


(19.0) 


i 
2 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 

O0;0)  22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
Aug.   1 

2 

3 
4 


(31.0) 


5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 


+9.5937 
9.5989 
9.6032 
9.6066 
9.6091 

-1^.61]  0 
9.6126 
9.6143 
9.6165 
9.6194 

•f9.6231 
9.6274 
9.6320 
9.6367 
9.6411 

+9.6447 
9.6476 
9.6495 
9.6507 
9.6516 

+9.6523 
9.6534 
9.6550 
9.6575 
9.6608 

• 

+9.6648 
9.6691 
9.6r34 
9.6774 
9.6807 

+9.6833 
9.6851 
9.6863 
9.6871 
9.6880 

+9.6891 
9.6908 
9.6932 
9.6961 
9.6995 

+9.7029 
9.7061 
9.7089 
9.7110 
9.7124 

+9.7130 
+9.7132 


Log  B. 


+0.9700 
0.9682 
0.9659 
0.9635 
0.9614 

+0.9599 
0.9593 
0.9595 
0.9604 
0.9616 

+0.9628 
0.9635 
0.9635 
0.9627 
0.9609 

+0.9585 
0.9558 
0.9531 
0.9509 
0.9493 

+0.9487 
0.9489 
0.9497 
0.9507 
0.9515 

+0.9518 
0.9513 
0.9499 
0.9476 
0.9448 

+0.9418 
0.9389 
0.9367 
0.9352 
0.9348 

+0.9351 
0.9359 
0.9368 
0;9374 
0.9374 

+0.9365 
0.9347 
0.9321 
0.9290 
0.9259 

+0.9231 
+0.9211 


Log  a 


+0.5213 
0.5596 
0.6948 
0.6272 
0.6572 

+0.6852 
0.7113 
0.7359 
0.7590 
0.7809 

+0.8016 
0.8212 
0.8399 
0.8577 
0.8747 

+0.8909 
0.9064 
0.9213 
0.9356 
0.9493 

+0.9624 
0.9751 
0.9873 
0.9990 
1.0104 

+1.0213 
1.0318 
1.0420 
1.0518 
1.0613 

+1.0705 
1.0793 
1.0679 
1.0962 
1.1042 

+1.1119 
1.1194 
1.1267 
1.1337 
1.1405 

+1.1470 
1.1534 
1.1595 
1.1655 
1.1712 

+1.1768 
+1.1821 


Log  D. 


.303r 
.3023 
.3008 
.2992 
.2975 

.2956 
.2036 
.2915 
.2892 
.2868 

.2843 
.2816 
.2789 
.2759 
.2728 

.2696 
.2662 
.2627 
.2590 
.2552 

.2513 
.2471 
.2428 
.2383 
.2337 

.2289 
.2239 
.2188 
.2134 
.2078 

.2021 
.1962 
.1900 
.1837 
.1771 

.1703 
.1632 
.1559 
.1484 
.1406 

.1325 
.1242 
.1156 
.1066 
.0974 

.0878 
.0779 


Solar  Day. 
(Sid.  Honr.) 


Aug. 


16 
17 
18 
19 
20 

(32«0)  21 
22 
23 
24 
25 

26 
27 
28 
•29 
30 


Sopt. 


(93.0) 


31 
1 

2 
3 
4 

5 

6 

7 
8 
9 

10 
11 
12 
13 
14 

15 

16 

17 

18 

19 
h 
(0.0)  20 

•21 

22 

23 

24 

25 
26 
27 

28 
2$) 

30 
31 


Log  A. 


+9.7132 
9.7132 
9.7134 
9.7140 
9.7163 

+9.7174 
9.7201 
9.7232 
9.7264 
9.7295 

+9.7320 
9.7340 
9.7352 
9.7350 
9.7361 

+9.7363 
9.7367 
9.7375 
9.7389 
9.7409 

+9.7433 
9.7460 
9.7485 
9.7507 
9.7524 

+9.7534 
9.7537 
9.7536 
9.7532 
9.7529 

+9.7530 
9.7536 
9.7549 
9.7568 
9.7593 

+9.7619 
9.7645 
9.7668 
9.7685 
9.7696 

+9.7702 
9.7704 
9.7704 
9.7705 
9.7710 

+9.7720 
+9.7736 


Log  B. 

Log  a 

+0.9211 

+] 

1.1821 

0.9200 

1.1873 

0.9198 

1.1923 

0.9204 

1.1971 

0.9214 

1.2017 

+0.9224 

+1 

1.2062 

0.9230 

1.2105 

0.9228 

1.2147 

0.9216 

1.2186 

0.9196 

1.2225 

+0.9169 

+1 

1.2261 

0.9138 

1.2297 

0.9109 

1.2331 

0.9085 

1.2363 

0.9069 

1.2394 

+0.9063 

+1 

1.2423 

0.9067 

1.2451 

0.9078 

1.2478 

0.9092 

1.2503 

0.9104 

1.2527 

+0.9110 

+] 

1.2549 

0.9108 

1.2570 

0.9097 

1.2690 

0.9076 

1.2608 

0.9050 

1.2625 

+0.9022 

+] 

1.2641 

0.8997 

1.2656 

0.6979 

1.2669 

0.8970 

1.2681 

0.8972 

1.2692 

+0.8983 

+i 

1.2701 

0.9000 

1.2709 

0.9018 

1.2716 

0.9033 

1.2722 

0.9041 

1.2726 

+0.9040 

+i 

L.2729 

0.9029 

[.2731 

0.9011 

1.2731 

0.8988 

1.2731 

0.8965 

1.2729 

+0.8946 

+] 

1.2725 

0.8936 

J 

1.2721 

0.8935 

1.27J5 

0.8945 

1.2708 

0.8963 

1.2699 

+0.8986 

+ 

1.2689 

+0.9008 

+ 

1.2678 

Log  D. 


-1.0779 
1.0676 
1.0569 
1.0458 
1.0343 

-1.0224 
1.0100 
0.9971 
0.9837 
0.9697 

-0.9551 
0.9399 
0.9239 
0.9073 
0.8896 

-0.8715 
0.8522 
0.6319 
0.8104' 
0.7877 

-0.7636 
0.7379 
0.7105 
0.6811 
0.6494 

-0.6149 
0.5775 
0.5362 
0.4905 
0.4393 

-0.3810 
0.3134 
0.2333 
0.1345 
0.0064 

-9.8235 

-9.5006 

+8.5172 

9.5826 

9.8646 

+0.0342 
0.1558 
0.2506 
0.3288 
0.3942 

+0.4513 
+0.5017 


JJ  =  -0".02 
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• 

FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

Log  A. 

Log  B. 

Log  a 

Log  I). 

Solar  Day. 
(Sid.  Hour.) 

Log  A. 

Log  B, 

Log  C. 

Log  D. 

Oct.        I 

+9.7736 

+0.9008 

+1.2678 

+0.-5017 

Nov.     16 

+9.8429 

+0.9290 

+1.0337 

+1.2230 

2 

9.7757 

0.9026 

1.2666 

0.5467 

17 

9.8449 

0.9277 

1.0226 

1.21M3 

3 

9.7781 

0.9036 

1.2652 

0.5874 

18 

9.8464 

0.9265 

1.0111 

1.2334 

4 

9.7805 

0.9036 

1.2637 

0.6246 

h      ^^ 

9.8476 

0.9258 

0.9992 

1.2383 

5 

9.7827 

0.9028 

1.2621 

0.6586 

(4.0)  20 

9.8484 

0.9259 

0.9868 

1.2430 

(1^.0)    6 

+9.7844 

+0.9012 

+1.2603 

+0.6901 

21 

+9.8493 

+0.9269 

+0.9738 

+1.2476  i 

7 

9.7855 

0.8993 

1.2584 

0.7194 

22 

9.8503 

0.9288 

0.9603 

1.2519 

8 

9.7860 

0.8976 

1.2563 

0.7467 

23 

9.8517 

0.9312 

0.9463 

1.2S6I 

9 

9.7861 

0.8964 

1J3541 

0.7723 

24 

9.8536 

0.9339 

0.9316 

1.2601 

10 

9.7a^ 

0.8961 

1.2518 

0.7964 

25 

9.8560 

0.9363 

0.9162 

1.2639 

11 

+9.7857 

+0.8969 

+1.2493 

+0.8191 

26 

+9.8587 

+0.9382 

+0.9002 

+1.2676 

12 

9.7857 

0.8986 

1.2467 

0.8405 

27 

9.8616 

0.9392 

0.8834 

1.2711 

13 

9.7862 

0.9011 

1.2439 

0.8608 

28 

9.8644 

0.9392 

0.8658 

1.2745 

14 

9.7874 

0.9038 

1.2409 

0.6801 

29 

9.8670 

0.9384 

0.8473 

1.2777 

15 

9.7892 

0.9063 

1.2378 

0.8985 

30 

9.8692 

0.9370 

0.8278 

1.2807 

16 

+9.7915 

+0.9082 

+1.2346 

+0.9160 

Dec.       1 

+9.8708 

+0.9.354 

+0.8072 

+1.283G 

17 

9.7941 

0.9093 

1.2312 

0.9327 

2 

9.8720 

0.9341 

0.7855 

1.2863 

18 

9.7968 

0.9094 

1.2277 

0.9487 

3 

9.8728 

0.9333 

0.7624 

1.2889 

19 

9.7993 

0.9087 

1.2240 

0.9640 

4 

9.8735 

0.9334 

0.7380 

1.2913  1 

20 

9.8013 

0.9073 

1.2201 

0.9786 

5 

9.8742 

0.9344 

0.7119 

1.2936 

(M)  21 

+9.8028 

+0.9058 

+1.2160 

+0.9926 

(9^0)    6 

+9.8752 

+0.9361 

+0.6840 

+1.2957 

22 

9.8037 

0.9046 

1.2118 

1.0061 

7 

9.8766 

0.938:) 

0.6540 

1.2977 

23 

9.8043 

0.9041 

1.2074 

1.0191 

8 

9.8786 

0.9405 

0.6217 

1.2995 

24 

9.8047 

0.9045 

1.2028 

1.0316 

9 

9.8810 

0.9424 

0.5865 

1.3012 

25 

9.8051 

0.9059 

1.1980 

1.0436 

10 

9.8839 

0.9436 

0.5482 

1.30S8 

26 

+9.8057 

+0.9081 

+1.1931 

+1.0551 

11 

+9.8869 

+0.9438 

+0.5060 

+1.3042 

27 

9.8069 

0.9109 

1.1879 

1.0662 

12 

9.8898 

0.9432 

0.4590 

1.3054 

28 

9.8086 

0.9139 

1.1826 

1.0770 

13 

9.8924 

0.9417 

0.4062 

1.3066 

29 

9.8108 

0.9164 

1.1770 

1.0873 

14 

9.8947 

0.9398 

0.3458 

1.3075 

30 

9.8133 

0.9183 

1.1713 

1.0973 

15 

9.8965 

0.9378 

0.2756 

1.3084 

31 

+9.8160 

+0.9192 

+1.1653 

+1.1070 

16 

+9.8979 

+0.9362 

+0.1915 

+1.3091 

Nov.       1 

9.8185 

0.9192 

1.1591 

1.1163 

17 

9.8991 

0.9353 

0.0871 

1.3097 

2 

9.8207 

0.9184 

1.1526 

1.1252 

18 

9.900r. 

0.9352 

9.9490 

1.3101 

3 

9.8224 

0.9172 

1.1460 

1.1339 

19 

9.9012 

0.9360 

9.7450 

1.3104 

4 

9.8235 

0.9160 

1.1391 

1.1423 

20 

9.9026 

0.9374 

+9.3477 

1.3106 

h 
(3.0)    5 

+9.8242 

+0.9151 

+1.1319 

+1.1504 

(0.0)  21 

+9.9043 

+0.9392 

-9.0449 

+1.3106 

6 

9.8245 

0.9150 

1.1245 

l.!582 

22 

9.9065 

0.9409 

9.6478 

1.3105 

7 

9.8247 

0.9159 

1.1168 

1.1657 

23 

9.9091 

0.9421 

.9.8909 

1.3109 

8 

9.8251 

0.9177 

1.1089 

1.1730 

24 

9.9118 

0.9425 

0.0457 

1.3096 

9 

9.8259 

0.9202 

1.1006 

1.1801 

25 

9.9145 

0.9419 

0.1595 

1.3093 

10 

+9.8273 

+0.9230 

+  1.0921 

+  1.1869 

26 

+9.9171 

+0.9405 

-0.2495 

+1.3086 

11 

9.8292 

0.9258 

1 .0832 

1.19.34 

27 

9.9193 

0.9384 

0.3239 

1.3078 

12 

9J317 

0.92«2 

1 .0740 

1.1998 

28 

9.9210 

0.9359 

0.3872 

1.3069 

13 

9.8346 

0.9297 

1.0645 

1 .2059 

2J) 

0.9222 

0.9335 

0.4424 

1.3058 

14 

9.8375 

0.9303 

1 .0546 

1.2118 

30 

9.92:ji 

0.9315 

0.4912 

1.3046 

15 

+9.8404 

+0.9300 

+1.0443 

+1.2175 

31 

+9.9238 

+0.9304 

-0.5350 

+1.3039 

16 

+9.8429 

+0.9290 

+1.0337 

f  1.2230 

32 

+9.9244 

+0.9301 

-0.6746 

+1.3017 

• 

Jf  =  - 

-0".02 

INDEPENDENT   STAR-NUMBERS,   1886. 
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FOR  WASHINGTON  MEAN  MIDNIGHT 

• 

Solar  Day. 
(Sid.  Hoar.) 

T 

/ 

G 

H 

• 

Logg, 

Logik. 

i 

Log*. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Are. 

In  Time. 

Jan.   0 

y 

0.0022 

-2.43 

-0.162 

o   / 

96  11 

h  m 
6  24.7 

O   / 

350  6 

h  m 
23  20.4 

+0.9895 

+1.3094 

-1.52 

-0.1819 

1 

0.0049 

2.25   0.150 

95  43 

6  22.0 

349  9 

23  16.6 

0.9904 

1 .3092 

1.66 

0.2208 

2 

0.0076 

2.04   0.136 

95  It 

6  20.7 

348  13  23  12.9 

1 

0.9908 

1.3089 

1.80 

0.2563 

3 

0.0104 

1.82   0.121 

94  37 

6  18.5 

347  16  23  9.1 

0.9904 

1.3086 

1.95 

0.2899 

4 

0.0131 

1.59   0.106 

94  3 

6  16.2 

346  19  '  23  5.3 

1 

0.9893 

1.3083 

2.09 

0.3191 

• 

(r.O)  5 

0.0159 

-1.39 

-0.093 

93  33 

6  14.2 

345  23  23  1.5 

+0.9874 

+1.3080 

-2.22 

-0.3473 

6 

0.0186 

1.22 

0.081 

93  7 

6  12.5 

344  26  ■  22  57.7 

0.9851 

1.3077 

2.36 

0.3736 

7 

0.0213 

1.08 

0.072 

92  47 

6  11.1 

343  29  1  22  53.9 

0.9825 

1.3073 

2.50 

0.3984 

8 

0.0241 

0.98 

0i)65 

92  33 

6  10.2 

342  32  22  50.1 

0.9802 

1.3069 

2.64 

0.4215 

9 

0.0268 

0.91   0.061 

92  22 

6  9.5 

34 1  35  22  46.3 

0.9783 

1.3066 

2.78 

0.4434 

10 

0.0295 

-0.86 

-0.057 

92  14 

6  8.9 

340  38  22  42.5 

+0.9772 

+1.3061 

-2.91 

-0.4641 

II 

0.0323 

0.80 

0.053 

92  5 

6  8.3 

339  41  22  38.7 

0.9770 

1.3057 

3.05 

0.4838 

12 

0.0350 

0.73 

0.049 

91  54 

6  7.6 

338  43  22  34.9 

0.9774 

1.3053 

3.18 

0.5025 

13 

0.0378 

0.62 

0.041 

91  36 

6  6.4 

337  46 

2231.1 

0.9783 

1.3048 

3.31 

0.5202 

14 

0.0405 

0.47 

0.031 

91  13 

6  4.9 

336  48 

22  27.2 

0.9793 

1.3043 

3.44 

0.5371 

15 

0.0432 

--0.28 

-0.019 

90  43 

6  2.9 

335  50 

22  23.3 

+0.9800 

+  1.3038 

-3.58 

-0.5533 

16 

0.0460 

-0.06 

-0.004 

90  9 

6  0.6 

334  52 

22  19.5 

0.9802 

1.3033 

3.70 

0.5687 

17 

0.0487 

+0.17 

+0.011 

89  32 

5  58.1 

333  54 

22  15.6 

0.9796 

1.3028 

3.83 

0.5835 

18 

0.0514 

0.40 

6.027 

88  56 

5  55.7 

3.32  56 

22  11.7 

0.9782 

1.3023 

3.96 

0.5975 

19 

0.0542 

0.61 

0.041 

88  23 

5  53.5 

33158 

22  7.9 

0.9761 

1.3017 

4.09 

0.6112 

(8.0)20 

0.0569 

+0.78 

+0.052 

87  55 

5  51.7 

330  59 

22  3.9 

+0.9736 

+1.3012 

-4.21 

-0.6242 

21 

0.0597 

0.92 

0.061 

87  32 

5  50.1 

330  1 

22  0.1 

0.9709 

1.3006 

4.33 

0.6367 

22 

0.0624 

1.01 

0.068 

87  16 

5  49.1 

329  2 

21  56.1 

0.9685 

1.3000 

4.46 

0.6488 

23 

0.0651 

1.08 

0.072 

87  5 

5  48.3 

328  3 

21  52.2 

0.9668 

1.42994 

4.58 

0.6604 

24 

0.0679 

1.13 

0.075 

• 

86  56 

5  47.7 

327  4 

21  48.3 

0.9657 

1.2988 

4.69 

0.6715 

25 

0.0706 

+1.19 

+0.079 

86  47 

5  47.1 

326  5 

21  44.3 

+0.9656 

+1.2982 

-4.81 

-0.6822 

26 

0.0733 

1.26 

0.084 

• 

86  35 

5  46.3 

325  6 

21  40.4 

0.9661 

1.2976 

4.93 

0.6925 

27 

0.0761 

1.36 

0.091 

86  19 

5  45.3 

324  7 

21  36.5 

0.9671 

1.2970 

5.04 

0.7024 

28 

0.0788 

1.50 

0.099 

85  57 

5  43.8 

323  7 

21  32.5 

0.9681 

1.2963 

5.15 

0.7120 

29 

0.0816 

1.67 

0.111 

85  30 

5  42.0 

322  7 

21  28.5 

0.9689 

1.2957 

5.26 

0.7213 

30 

0.0843 

+1.86 

+0.124 

85  0 

5  40.0 

321  7 

21  24.5 

+0.9689 

+1.2951 

-5.37 

-0.7302 

31 

0.0870 

2.05 

0.137 

84  29 

5  37.9 

320  7 

21  20.5 

0.9682 

1.2944 

5.48 

0.7388 

Feb.   1 

0.0898 

2.23 

0.149 

83  59 

5  35.9 

319  7 

21  16.5 

0.9667 

1.2937 

5.59 

0.7471 

2 

0.0925 

2.38 

0.159 

83  32 

5  34.1 

318  6 

21  12.4 

0.9645 

1.2931 

5.69 

0.7551 

3 

0.0953 

.  2.49 

0.166 

83  12 

5  32.8 

317  6 

21  8.4 

0.9619 

1.2924 

5.79 

0.7628 

(t^O)  4 

0.0980 

+2.57 

+0.171 

82  56 

5  31.7 

.316  5 

21  4.T 

+0.9592 

+-1.29I8 

-5.89 

-0.7703 

5 

0.1007 

2.60 

0.174 

82  48 

5  31.2 

315  4 

21  0.3 

0.9569 

1.2911 

5.99 

0.7774 

6 

0.1035 

2.62 

0.175 

82  43 

5  30.9 

314  3 

20  56.2 

0.9552 

1.2904 

6.09 

0.7844 

7 

0.1062 

2.64 

0.176 

82  39 

5  30.6 

313  2 

20  52.1 

0.9545 

1.2898 

6.18 

0.7910 

8 

0.1089 

2.67 

0.178 

82  35 

5  30.3 

312  1  '  20  48.1 

0.9545 

1.2891 

6.28 

0.7976 

9 

0.1117 

+2.72 

+0.182 

82  26 

5  29.7 

310  59 

20  43.9 

+0.9553 

+1.2885 

-6.37 

-0.8038 

10 

0.1144 

2.82 

0.188 

82  11 

5  28.7 

309  58 

20  39.9 

0.9565 

1.2878 

6.45 

0.8097 

11 

0.1172 

2.96 

0.197 

81  49 

5  27.3 

308  56 

20  35.7 

0.9577 

1.2872 

6.55 

0.8155 

12 

0.1199 

3.13 

0.209 

81  23 

5  25.5 

307  53 

20  31.5 

0.9585 

1.2865 

6.62 

0.8211 

13 

0.1226 

3.32 

0.221 

80  50 

5  23.3 

306  51 

20  27.4 

0.9587 

1.2859 

6.71 

0.8265 

14 

0.1254 

+3.51 

+0.234 

80  18 

5  21.2 

305  49 

20  23.3 

+0.9580 

+1.2852 

-6.79 

-0.8316 

15 

0.1281 

+3.69 

+0.246 

79  46 

5  19.1 

304  46 

20  19.1 

+0.9566 

+1.2846 

—6.86 

-0.8366 
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FOR  WASHINGTON  MEAN  MIDNIGHT 

• 

Solar  Day. 
(Sid.  Hour.) 

« 

/ 

G 

n 

I^gflr. 

I^rA. 

• 

• 

1 

LoiCi. 

In  Arc. 

In  Time. 

InALTO. 

In  Time. 

In  Arc. 

In  Time. 

Feb.      15 

6.1281 

+3.69 

+0.246 

o       / 

79  46 

h    in 
5  19.1 

304^46 

h    m 
20  19.1 

+0.9566 

+1.2846 

-6.'86 

-0.8366 

16 

0.1308 

3.83 

0.256 

79  18 

5  17.2 

303  44 

20  14.9 

0.9545 

1.2840 

6.94 

0.8414 

17 

0.1336 

3.94 

0.263 

78  56 

5  15.7 

302  41 

20  10.7 

0.9521 

1.2834 

7.01 

0.8459 

h      >® 

0.1363 

4.01 

0.267 

78  41 

5  14.7 

30138 

20    6.5 

0.9497 

1.2828 

7.08 

0.8503 

(40.0)  19 

0.1391 

4.05 

0.270 

78  31 

5  14.1 

300  35 

20    2.3 

0.9478 

1.2822 

7.15 

0.8546 

20 

0.1418 

+4.06 

+0.271 

78  27 

5  13.8 

299  32 

19  58.1 

+0.9466 

+1.2817 

-7.22 

-0.8S86 

21 

0.1445 

4.08 

0.272 

78  24 

5  13.6 

29828 

19  53.9 

0.9463 

1.2811 

7.29 

0.8626 

22 

0.1473 

4.11 

0.274 

78  20 

5  13.3 

297  25 

19  49.7 

0.9469 

1.2805 

7.35 

0.8663 

23 

0.1500 

4.16 

0.278 

78  12 

5  12.8 

296  21 

19  45.4 

0.9481 

1.2800 

7.41 

0.8696 

24 

0.1527 

4.25 

0.283 

77  59 

5  11.9 

295  17 

1941.1 

0.9496 

1.2795 

7.47 

0.8733 

25 

0.1555 

+4.37 

+0.292 

77  41 

5  10.7 

294  13 

19  36.9 

+0.9510 

+1.2790 

-7.62 

-0.8764  i 

26 

0.1582 

4.52 

0.301 

77  17 

5    9.1 

293    9 

19  32.6 

6.9520 

1.2785 

7.58 

0.8794 

27 

0.1610 

4.68 

0.312 

76  51 

5    7.4 

292    5 

19  28.3 

0.9523 

1 .2781 

7.63 

0.8824 

28 

0.1637 

4.82 

0.322 

76  24 

5    5.6 

291     1 

19  24.1 

0.9517 

1.2776 

7.68 

0.8851 

Mar.       1 

0.1664 

4.95 

0.330 

76    0 

5    4.0 

289  57 

19  19.8 

0.9503 

1.2772 

7.72 

0.8877 

2 

0.1692 

+5  04 

+0.336 

75 '40 

5    2.7 

288  53 

19  15.5 

+0.9483 

+1.2768 

-7.76 

— o.ooys 

3 

0.1719 

5.09 

0.340 

75  26 

5     1.7 

287  48 

19  11.2 

0.9461 

1.2764 

7.81 

0.8925 

4 

0.1747 

5.11 

0.341 

75  90 

5    1.3 

286  44 

19    6.9 

0.9440 

1.2760 

7.85 

0.8947 

5 

0.1774 

5.10 

0.340 

75  18 

5    1.2 

285  39 

19    2.6 

0.9424 

1.2756 

7.89 

0.8968 

6 

0.1801 

5.06 

0.339 

75  20 

5    1.3 

284  34 

18  58.3 

0.9417 

1.2753 

7.92 

0.8985 

(11.0)    7 

0.1829 

+5.07 

+0.338 

75  22 

5     1.5 

283  30 

18  54.0 

+0.9420 

+1.2750 

-7.95 

-0.9003 

8 

0.1856 

5.09 

0.339 

75  23 

5    1.5 

282  25 

18  49.7 

0.9430 

1.2747 

7.98 

0.9019 

9 

0.1883 

5.14 

0.343 

75  16 

5    1.1 

28120 

18  45.3 

0.9448 

1.2745 

8.00 

0.9033 

10 

0.1911 

•  5.24 

0.349 

75    3 

5    0.2 

280  15 

18  41.0 

0.9467 

1.2742 

8.03 

0.9046 

11 

0.1 9C8 

5.37 

0.358 

74  44 

4  58.9 

279  10 

18  36.7 

0.9486 

1.2740 

8.05 

0.9059 

12 

0.1966 

+5.53 

+0.309 

74  19 

4  57.3 

278    5 

18  32.3 

+0.9499 

+1.2738 

-8  07 

-0.9069 

13 

0.1993 

5.70 

0.380 

73  51 

4  55.4 

277    0 

18  28.0 

0.9505 

1.2736 

8.09 

0.9078 

14 

0.2020 

5.85 

0.390 

73  22 

4  53.5 

275  55 

18  23.7 

0.9503 

1.2735 

8.10 

0.9086 

15 

0.2048 

5.99 

0.399 

72  57 

4  51.8 

274  50 

18  19.3 

0.9493 

1.2734 

8.12 

0.9093 

16 

0.2075 

6.09 

0.406 

72  35 

4  50.3 

273  45 

18  15.0 

0.9479 

1.2733 

8.13 

0.9098 

17 

0.2102 

+6.15 

-tO.410 

72  21 

4  49.4 

272  40 

18  10.7 

+0.9462 

+1.2732 

-ai3 

-0.9101 

18 

0.2130 

6.17 

0.411 

72  13 

4  48.9 

271  35 

18    6.3 

0.9449 

1.2732 

8.13 

0.9103 

19 

0.2157 

6.17 

0.412 

72  11 

4  48.7 

270  30 

18    2.0 

0.9441 

1.2731 

8.14 

0.9105 

20 

0.2185 

6.17 

0.412 

72  12 

4  48.8 

269  25 

17  57.7 

0.9442 

1.2731 

8.14 

0.9106 

21 

0.2212 

6.18 

0.412 

72  13 

4  48.9 

268  20 

17  53.3 

0.9452 

1.2732 

8.14 

0.9104 

(19.0)  22 

0.2239 

+6.21 

+0.414 

72  12 

4  48.8 

267  15 

17  49.0 

+0.9470 

+1.2r32 

-8.13 

-0.9101 

23 

0.2267 

6.27 

0.418 

72    6 

4  48.4 

266  11 

17  44.7 

0.9493 

1.2733 

8.12 

0.9097 

24 

0.2294 

6.37 

0.425 

71  55 

4  47.7 

265    6 

17  40.4 

0.9517 

1.2734 

8.11 

0.9092 

25 

0.2321 

6.50 

0.433 

71  37 

4  46.5 

264    1 

17  36.1 

0.9539 

1.2736 

aio 

0.9066 

26 

0.2349 

6.65 

0.443 

71  16 

4  45.1 

262  57 

17  31.8 

0.9554 

1.2737 

8.00 

0.9078 

27 

0.2:)76 

+6.79 

+0.453 

70  5S 

4  43.5 

26152 

17  27.5 

+0.9561 

+1.2738 

-8.07 

-O.9069 

28 

0.2404 

6.92 

0.461 

70  30 

4  42.0 

260  48 

17  23.2 

0.9560 

1.2740 

8.05 

0.9059 

29 

0.2431 

7.02 

0.468 

70  11 

4  40.7 

259  44 

17  18.9 

0.9553 

1.2742 

8.03 

0.9047 

30 

0.2458 

7.08 

0.472 

69  57 

4  39.8 

258  40 

17  14.7 

0.9540 

1.2745 

8.00 

0.9033 

31 

0.2486 

7.10 

0.473 

69  49 

4  39.3 

257  35 

17  10.3 

0.9528 

1.2747 

7.98 

0.9019 

32 

0.2513 

+7.09 

+0.473 

69  48 

4  39.2 

256  31 

17   6.1 

+0.9519 

+1.2750 

-7.95 

-0.9003 

33 

0.2541 

+7.07 

+0.471 

69  50 

4  39.3 

255  28 

17    1.9 

+0.9517 

+1.2753 

-7.92 

-0.8986 
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FOR  WASHINGTON  MEAN  MIDNIGHT 

• 

SokrDftj. 
(Sid.  Hour.) 

r 

/ 

a 

H 

I^g^. 

Log  A. 
+  1.2750 

• 

t 

II 
-7.95 

Logi. 
-0.9003 

Id  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Are. 

In  Time. 

Apr. 

1 

0.2513 

+  7.09 

+0.473 

O   / 

69  48 

h  m 
4  39.2 

O   / 

256  31 

h  m 
17  6.1 

+0.9519 

M 

2 

0.2541 

7.07 

0.471 

69  50 

4  39.3 

255  28 

17  1.9 

0.9517 

1.2753 

7.92 

0.8986 

3 

0.2568 

7.06 

0.471 

69  55 

4  39.7 

254  24 

16  57.6 

0.9524 

1.2756 

7.88 

0.8968 

4 

0.2595 

.   7.07 

0.471 

69  58 

4  39.9 

25:)  20 

16  53.3 

0.9540 

1.2760 

7.85 

0.8947 

5 

0.2623 

7.11 

0.474 

69  58 

4  39.9 

252  17 

16  49.1 

0.9563 

1.2763 

7.81 

0.8926 

(islo) 

6 

0.2650 

+  7.20 

+0.480 

69  50 

4  39.3 

251  14 

16  44.9 

+0.9590 

+1 .2767 

-7.77 

-0.8904 

7 

0.2677 

7.32 

0.488 

69  37 

4  38.5 

250  11 

16  40.7 

0.9620 

1.2771 

7.73 

0.8880 

8 

0.2705 

7.48 

0.499 

69  17 

4  37.1 

249  8 

IG  36.5 

0.9645 

1.2775 

7.68 

0.8855 

9 

0.2732 

7.65 

0.510 

68  52 

4  35.5 

248  5 

16  32.3 

0.9664 

1.2780 

7.64 

0.8828 

10 

0.2760 

7.83 

0.522 

68  26 

4  33.7 

247  2 

10  28.1 

0.9675 

1.2784 

7.69 

0.8800 

11 

0.2787 

+  7.98 

+0.532 

68  0 

4  32.0 

246  0 

16  24.0 

+0.9679 

+1.2789 

-7.53 

-0.8770 

12 

0.2814 

8.10 

0.540 

67  38 

4  30.5 

244  57 

16  19.8 

0  9677 

1.2794 

7.48 

0.8739 

13 

0.2842 

8.19 

0.546 

67  22 

4  29.5 

243  55 

16  15.7 

0.9671 

1.2799 

7.43 

0.8707 

14 

0.2869 

8.24 

0.549 

67  11 

4  28.7 

242  53 

16  11.5 

0.9666 

1.2804 

7.37 

0.8673 

15 

0.2896 

8.26 

0.551 

67  7 

4  28.5 

24152 

16  7.5 

0.9665 

1.2809 

7.31 

0.8637 

16 

0.2924 

+  8.27 

+0.551 

67  7 

4  28.5 

240  50 

16  3.3 

+0.9671 

+1.2815 

-7.25 

-0.8600 

17 

0.2951 

8.29 

0.553 

67  8 

4  28.5 

239  49 

15  59.3 

0.9685 

1.2820 

7.18 

0.8561 

16 

0.2979 

8.33 

0.555 

67  8 

4  28.5 

238  47 

15  55.1 

0.9707 

1.2826 

7.11 

0.8521 

19 

0.3006 

8.40 

0.560 

67  5 

4  28.3 

237  46 

1551.1 

0.9736 

1.2831 

7.05 

0.8479 

20 

0.3033 

8.51 

0.567 

66  57 

4  27.8 

236  46 

15  47.1 

0.9767 

1.2837 

6.98 

0.8436 

1  (U.«)21 

0.3061 

-1-  8.65 

+0.577 

66  42 

4  26.8 

235  45 

15  43.0 

+0.9797 

+1.2843 

-6.90 

-0.8390 

' 

22 

0.3088 

8.82 

0.588 

66  23 

4  25.5 

234  44 

15  38.9 

0.9823 

1.2849 

6.83 

0.8343 

23 

0.3115 

8.99 

0.599 

66  2 

4  24.1 

233  44 

15  34.9 

0.9842 

1.2855 

6.75 

0.8295 

24 

0.3143 

9.15 

0.610 

65  38 

4  22.5 

232  44 

15  30.9 

0.9853 

1.2861 

6.67 

0.8244 

25 

0.3170 

9.29 

0.619 

65  16 

4  21.1 

23144 

15  26.9 

0.9857 

1.2868 

6.59 

0.8191 

26 

0.3198 

+  9.38 

+0.625 

64  59 

4  19.9 

230  45 

15  23.0 

+0.9855 

+1.2874 

-6.51 

-0.8137 

27 

0.3225 

9.44 

0.629 

64  47 

4  19.1 

229  45 

15  19.0 

0.9850 

1.2880 

6.43 

0.8081 

28 

0.3252 

9.47 

0.631 

64  41 

4  18.7 

228  46 

15  15.1 

0.9847 

1.2886 

6.34 

0.8022 

29 

0.3280 

9.48 

0.632 

64  40 

4  18.7 

227  47 

1511.1 

0.9849 

1.2892 

6.26 

0.7963 

30 

0.3307 

9.50 

0.633 

64  41 

4  18.7 

226  48 

15  7.2 

0.9859 

1.2899 

6.17 

0.7900 

Uaj 

1 

0.3335 

+  9.52 

+0.635 

64  43 

4  18.9 

225  50 

15  3.3 

+0.9877 

+1.2905 

-6.08 

-0.7836 

2 

0.3362 

9.58 

0.639 

64  44 

4  18.9 

224  51 

14  59.4 

0.9902 

1.2911 

5.99 

0.7770 

3 

0.3389 

9.68 

0.645 

64  37 

4  18.5 

223  53 

14  55.5 

0.9933 

1.2918 

5.89 

0.7701 

4 

0.3417 

9.83 

0.655 

64  26 

4  17.7 

222  55 

14  51.7 

0.9966 

1.2924 

5.79 

0.7629 

5 

0.3444 

10.01 

0.667 

64  8 

4  16.5 

22157 

14  47.8 

0.9997 

1.2930 

5.70 

0.7555 

^ 

6 

0.3471 

+10.21 

+0.681 

63  45 

4  15.0 

221  0 

14  44.0 

+  1.0024 

+1.2937 

-5.60 

-0.7480 

(lff.«)  7 

0.3499 

10.41 

0.694 

63  18 

4  13.2 

220  2 

14  40.1 

1.0045 

1.2943 

5.50 

0.7401 

8 

0.3526 

10.61 

0.707 

62  51 

4  11.4 

219  h 

14  36.3 

1.0058 

1.2949 

5.40 

0.7320 

9 

0.3554 

10.77 

0.718 

62  26 

4  9.7 

218  8 

14  32.5 

1.0064 

1.2955 

5.29 

0.7236 

10 

0.3581 

10.90 

0.727 

62  6 

4  8.4 

217  11 

14  28.7 

1.0066 

1.2962 

5.19 

0.7148 

11 

0.3608 

+11.00 

+0.733 

61  50 

4  7.3 

216  14 

14  24.9 

+1.0067 

+1.2968 

-5.08 

-0.7058 

12 

0.3635 

11.06 

0.737 

61  40 

4  6.7 

21518 

14  21.2 

1.0069 

1.2974 

4.97 

0.6966  , 

13 

0.3663 

11.11 

0.741 

61  35 

4  6.3 

214  21 

14  17.4 

1.0076 

1.2979 

4.86 

0.6869 

14 

0.3690 

11.16 

0.744 

61  33 

4  6.2 

213  25 

14  13.7 

1.0091 

1.2985 

4.75 

0.6769 

15 

0.3718 

11.23 

0.748 

61  31 

4  6.1 

212  29 

14  9.9 

1.0112 

1.2991 

4.64 

0.66()6 

16 

0.3745 

+11.33 

+0.755 

6127 

4  5.8 

21133 

14  6.2 

+1.0140 

+1.2997 

-4.53 

-0.6558 

17 

0.3773 

+11.46 

+0.764 

61  18 

4  5.2 

210  38 

14  2.5 

+1.0172 

+1.3002 

-4.41 

-0.6448 
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FOR  WASHINGTON  MEAN  MIDNIGHT 

• 

Solar  Day. 
(Sid.Honr.) 

* 

/ 

G 

H 

J^eg. 

Log  A. 

• 

t 

I^t. 

In  Arc. 

In  Time. 

InAxo: 

In  Time. 

InAro. 

In  Time. 

May      17 

y 
0.3773 

+ll"46 

s 
+0.764 

o        / 

61  18 

h    m 
4    5.3 

310^38 

h    m 
14    3.5 

+1.0173 

+1.3003 

n 

-4.41 

-0.6448 

18 

0.3800 

11.63 

0.775 

61    5 

4    4.3 

309  43 

13  58.8 

1.0304 

1.3008 

4.30 

0.63.32 

19 

0.3837 

11.83 

0.788 

60  46 

4    3.1 

208  47 

13  55.1 

1.0334 

1.3013 

4.18 

0.6313 

30 

0.3855 

13.03 

0.803 

60  34 

4    1.6 

307  53 

13  51.5 

1.0358 

1.30  J  6 

4.07 

0.6089 

31 

0.3883 

13.33 

0.815 

59  59 

3  59.9 

306  57 

13  47.8 

1.0276 

1.3034 

3.94 

0.5960 

(Ittlo)  33 

0.3909 

+13.41 

+0.837 

59  35 

3  58.3 

306    2 

13  44.1 

+1.0386 

+1.3039 

-3.83 

-0.5836 

33 

0.3937 

13.55 

0.837 

59  14 

3  56.9 

305   7 

13  40.5 

1.0389 

1.3033 

3.70 

0.5686 

34 

0.3964 

13.66 

0.844 

58  56 

3  55.7 

304  13 

13  36.9 

1.0389 

1.3038 

3.58 

0.5541 

35 

'r  0.3993 

13.73 

0.849 

58  44 

3  54.9 

303  18 

13  33.3 

1.0389 

1.3043 

3.46 

0.5389 

36 

0.4019 

13.78 

0.853 

58  37 

3  54.5 

303  34 

13  30.6 

1.0390 

1 .3047 

3.34 

0.5331 

37 

0.4046 

+13.83 

+0.854 

58  34 

3  54.3 

301  30 

13  36.0 

+1.0397 

+1.3053 

-3.31 

-0.5065 

28 

0.4074 

13.87 

0.858 

58  33 

3  54.3 

300  36 

13  33.4 

1.0313 

'1.3056 

3.08 

0.4893 

39 

0.4101 

13.95 

0.863 

58  30 

3  54.0 

199  43 

13  ia8 

r.0333 

1.3060 

3.96 

0.4710 

30 

0.4139 

13.07 

0.871 

58  34 

3  53.6 

198  48 

13  15.3 

1.0360 

1.3064 

2.83 

0.4519 

31 

0.4156 

13.33 

0.883 

58  13 

3  53.9 

197  54 

13  11.6 

1.0391 

1.3067 

2.70 

0.4318 

June       1 

0.4183 

+13.43 

+0.895 

57  57 

3  51.8 

197    1 

13   8.1 

+1.0433 

+1.3071 

-3.57 

-0.4105 

3 

0.4311 

13.65 

0.910 

57  35 

3  50.3 

196    7 

13    4.5 

1 .0451 

1.3075 

3.44 

0.3881 

3 

0.4838 

13.89 

0.936 

57    9 

3  48.6 

195  14 

13    0.9 

1.0475 

1.3078 

3.31 

0.3644 

4 

0.4365 

14.13 

0.941 

56  43 

3  46.8 

194  31 

13  57.4 

1.0493 

1.3081 

3.18 

0.3391 

5 

0.4393 

14.33 

0.955 

56  14 

3  44.9 

193  37 

13  53.8 

1.0503 

i.3084 

3.05 

0.3133 

(17.0)    6 

0.4330 

+14.49 

+0.966 

55  50 

3  43.3 

193  34 

1350.3 

+1.0507 

+1.3087 

-1.93 

-0.3833 

7 

0.4348 

14.63 

0.975 

55  39 

dilS 

191  41 

13  46.7 

1.0509 

1.3089 

1.79 

0.3534 

8 

0.4375 

14.73 

0.981 

55  14 

3  40.9 

190  48 

13  43.3 

1.0511 

1.3091 

1.66 

0.3188 

9 

0.4403 

14.80 

0.987 

55    4 

3  40.3 

189  55 

13  39.7 

1.0515 

1.3094 

1.53 

0.1833 

10 

0.4430 

14.87 

0.991 

54  58 

3  39.9 

189   3 

13  36.1 

1.0535 

1.3096 

1.40 

0.1435 

11 

0.4457 

+14.96 

+0.997 

54  53 

3  39.5 

188   9 

13  33.6 

+1.0541 

+1.3098 

-1.36 

-0.0993 

13 

0.4484 

15.07 

1.005 

54  48 

3  39.3 

187  17 

13  39.1 

1.0564 

1.3099 

•   1.13 

0.0500 

13 

0.4513 

15.31 

J.014 

*54  40 

3  38.7 

186  34 

13  35.6 

1.0591 

1.3101 

0.99 

9.9946 

14 

0.4539 

15.39 

1.036 

54  38 

3  37.9 

185  31 

13  33.1 

1.0619 

1.3103 

0.85 

9.9309 

15 

0.4567 

15.60 

1.040 

54  10 

3  36.7 

184  39 

13  18.6 

1.0648 

1.3103 

0.73 

9.8560 

16 

0.4594 

+15.83 

+1.055 

• 

53  49 

3  35.3 

183  46 

13  15.1 

+1.0678 

+1.3104 

-0.58 

-9.7637 

17 

0.4631 

16.05 

1.070 

53  34 

3  33.G 

183  54 

13  11.6 

1.0691 

1.3105 

0.45 

9.6508 

18 

0.4649 

16.35 

1.083 

53  59 

3  31.9 

183    1 

13   8.1 

1.0703 

1.3105 

0.31 

9.4943 

19 

0.4676 

16.43 

1.094 

53  35 

3  30.3 

181    8 

13   4.5 

l.'0r07 

1.3106 

0.18 

9.3470 

30 

0.4703 

16.56 

1.104 

53  14 

3  38.9 

180  16 

13    1.1 

1.0708 

1.3106 

-0.04 

-8.6031 

(IM)  31 

0.4731 

+16.65 

+1.110 

51  57 

3  27.8 

179  33 

1 1  57.5 

+1.0706 

+1.3106 

+0.09 

+8.9750  ; 

33 

0.4758 

16.73 

1.115 

51  45 

3  37.0 

178  31 

1154.1 

1.0705 

1.3106 

0.23 

9.3615 

33 

0.4786 

16.77 

1.118 

51  38 

3  36.5 

177  38 

11  50.5 

1.0707 

1.3105 

0.37 

9.5636 

34 

0.4813 

16.83 

i.133 

51  34 

3  36.3 

176  46 

1147.1 

1.0715 

1.3105 

0.50 

9.6994 

35 

0.4840 

16.91 

1.137 

51  30 

3  36.0 

175  53 

1 1  43.5 

1.0739 

1.3104 

0.64 

9.8031 

36 

0.4868 

+17.03 

+1.135 

51  34 

3  35.6 

175    1 

11  40.1 

+1.0749 

+1.3103 

+0.77 

+9.8867 

87* 

0.4895 

17.18 

1.145 

51  15 

3  35.0 

174    8 

11  36.5 

1.0774 

1.3103 

0.91 

9.9567 

38 

0.4933 

17.37 

1.158 

51     1 

3  34.1 

173  16 

11  33.1 

1.0801 

1.3100 

1.04 

0.0169 

99 

0.4950 

17.59 

•l.l73 

50  43 

3  33.8 

173  33 

1139.5 

1.0836 

1.3099 

1.17 

0.0696 

30 

0.4977 

17.83 

1.189 

50  18 

3  31.3 

171  30 

1136.0 

1.0849 

1.3097 

1.31 

0.1165 

31 

0.5005 

+18.07 

+1.305 

49  53 

3  19.5 

170  38 

1133.5 

+1.0866 

+1.3095 
+1.3093 

+1.44 

+0.1587 

33 

0.6033 

+18.38 

+1.319 

49  35 

3  17.7 

169  45 

11  19.0 

+  1.0877 

+1.57 

+0.1970 

INDEPENDENT   STAR-NUMBERS,   1886. 


289 


FOR  WASHINGTON  MEAN  MIDNIGHT 

• 

SolwDay. 
(SM.Hoiir.1 

r 

/ 

a 

ff 

^^g. 

Log/i. 

• 

Logt. 

In  Arc. 

In  Time. 

In  Axe.   In  Time. 

In  Arc. 

In  Time. 

July       1 

y 

0.5005 

+18.07 

+1.205 

o     /      h    m 
49  52      3  19.5 

170''38 

h    m 
1122.5 

+  1.0866 

+1.3095 

+  1.44 

+0.1587 

2 

0.5032 

18.28 

1.219 

49  25      3  17.7 

169  45 

11  19.0 

1.0877 

1.3093 

1.57 

0.1970 

3 

0.5059 

18.47 

1.231 

48  59     3  15.9 

168  52 

11  15.5 

1.0882 

1.3091 

1.71 

0.2321 

4 

0.5087 

18.61 

1.241 

48  36     3  14.4 

167  59 

11  J1.9 

1.0883 

1.3088 

1.84 

0.2646 

5 

0.5114 

18.72 

1.248 

48  18      3  13.2 

167    6 

11    8.4 

1.0883 

1.3086 

1.97 

0.2946 

(1§.0)    6 

0.5142 

+18.80 

+1.253 

48    5      3  12.3 

166  14 

It    4.9 

+1.0883 

+  1.3083 

+2.10 

+0.3226 

7 

0.5169 

18.87 

1.258 

47  56      3  11.7 

165  20 

11     1.3 

1.0887 

1.3080 

2.23 

0.«487 

8 

0.5106 

18.95 

1.263 

'47  50      3  11.3 

1 

164  27 

10  57.8 

1.0896 

1 .3077 

2.36 

0.3733 

9 

0.5224 

19.04 

1.269 

47  45      3  11.0 

163*34 

10  54.3 

1.0909 

1 .3073 

2  49 

0.3964 

10 

0.5251 

19.17 

1.278 

47  38     3  10.5 

162  41 

10  50.7 

1.0929 

1.3070 

2.62 

0.4183 

11 

0,5278 

+19.33 

+1.289 

47  29;    3    9.9 

161  47 

10  47.1 

+  1.0953 

+1.3066 

+2.75 

+0.4392 

12 

0.5306 

19.53 

1.302 

47  14      3    8.9 

160  54 

10  43.6 

1.0977 

1.3063 

2.88 

0.4588 

13 

0.5333 

19.74 

1.316 

46  56  j    3    7.7 

160    0 

10  40.0 

1.0999 

1.3059 

3.00 

0.4774 

14 

0.5361 

19.95 

1.330 

46  34:    3    6.3 

159   6 

10  36.4 

1.1016 

1.3055 

3.13 

0.4951 

15 

0.5388 

20.15 

•    1.343 

46  10 

3    4.7 

15813 

10  32.9 

1.1028 

1.3050 

3.25 

0.5122 

16 

0.5415 

+20.32 

+1.355 

45  46 

3    3.1 

157  19 

10  29.3 

+1.1033 

+1.3046 

+3.38 

+0.5284 

17 

0.5443 

20.46 

1.364 

45  24 

3    1.6 

156  25 

1025.7 

1.1033 

1 .304 1 

3.50 

0.5438 

18 

0.5470 

20.55 

1.370 

45    6 

3    0.4 

155  30 

10  22.0 

1.1029 

1 .3037 

3.62 

0.5587 

19 

0.5497 

20.61 

1.374 

44  52 

2  59.5 

154  36 

10  18.4 

1.1024 

1.3032 

3.74 

0.5730 

20 

0.5525 

20.65 

1.376 

44  43 

2  58.9 

153  41 

10  14.7 

1.1021 

1.3027 

3.86 

0.5867 

(20.0)  22 

0.5552 

+20.68 

+1 .379 

44  87 

2  58.5 

152  47 

1011.1 

+1.1021 

+1.3022 

+3.98 

+0.5998 

0.5580 

20.73 

1.382 

44  34 

2  58.3 

151  52 

10   7.5 

1.1028 

1.3017 

4.10 

0.6125 

23 

0.5607 

20.81 

1.387 

44  30 

2  58.0 

150  57 

10    3.8 

1.1040 

1.3012 

4.21 

0.6247 

24 

0.5634 

20.93 

1.395 

44  24      2  57.6 

150    2 

10    0.1 

1.1058 

1.3006 

4.33 

0.6364 

25 

0.5662 

21.09 

1.406 

44  14      2  56.9 

149   7 

9  56.5 

1.1078 

1.3001 

4.44 

0.6477 

26 

0.5680 

+21.28 

+  1.419 

44    0 

2  56.0 

14812 

9  52.8 

+1.1100 

+1 .2095 

+4.56 

+0.6587 

27 

0.57  k6 

21.50 

1 .433 

43  41 

2  54.7 

147  17 

9  49.1 

1.1120 

1.2990 

4.67 

0.6692 

28 

0.5744 

21.71 

1.447 

43  18     2  53.2 

146  21 

9  45.4 

1.1136 

1.2984 

4.78 

0.6794 

29 

0.5771 

21.91 

1.461 

42  54      2  51  .fi 

145  25 

9  41.7 

1.1147 

1.2978 

4.89 

0.6892 

30 

0.5799 

22.08 

1.172 

4i29      2  4U.9 

144  29 

9  37.9 

1.1152 

1.2972 

5.00 

0.6987 

31 

0.5826 

+22.21 

+1.481 

42    7     2  48.5 

143  33 

9  34.2 

+1.1152 

+1.2966 

+5.10 

+0.7079 

Aug.       1 

0.5853 

22.30 

1.487 

4149     2  47.3 

142  37 

9  30.5 

1.1149 

1.2960 

5.21 

0.7168 

2 

0.5881 

22.37 

1.491 

41  35     2  46.3 

141  41 

9  26.7 

1.1146 

1.2954 

5.31 

0.7253 

3 

0.5908 

W2.4 1 

.1.494 

• 

4127      2  45.8 

140  44 

9  22.9 

1.1145 

1.2948 

5.42 

0.7336 

4 

0.5936 

22.45 

1.497 

41  21  ;    2  45.4 

139  47 

9  19.1 

1.1147 

1.2942 

5.52 

0.7416 

b       S 

0.5963 

+22.51 

+  1.501 

41  19:    2  45.3 

138  50 

9  15.3 

+1.1155 

+1.2936 

+5.62 

+0.7494 

(21.0)    6 

0.5990 

22.60 

1.507 

41  15  1    2  45.0 

137  53 

9  11.5 

1.1168 

1 .2929 

5.71 

0.7568 

7 

0.6018 

22.72 

1.515 

41    9     2  44.6 

136  56 

9   7.7 

1.1185 

1.2923 

5.81 

0.7641 

6 

0.6045 

22.88 

1 .525 

41    0      2  44.0 

135  59 

9    3.9 

1.1205 

1.2917 

5.90 

0.7711 

9 

0.6072 

2*3.05 

1 .537 

40  47     2  43.1 

1 

135    1 

9   0.1 

1.1224 

1.2911 

6.00 

0.7779 

10 

0.6100 

+23.24 

+  1.549 

40  30!    2  42.0 

134    3 

8  56.2 

+1.1240 

+1.2904 

+6.09 

+0.7845 

11 

0.6127 

23.4 1 

1.561 

40  10  ,    2  40.7 

133    5 

8  52.3 

1.1251 

1.2898 

6.18 

0.7908 

12 

0.6155 

23.56 

1.571 

39  49     2  39.3 

132   6 

8  4Q.4 

1.1257 

1.2892 

6.26* 

0.7969 

13 

0.6182 

23.68 

1.578 

39  29     2  37.9 

131    8 

8  44.5 

1.1267 

1.2885 

6.35 

0.8029  ' 

14 

0.6209 

23.75 

1.583 

39  12  '    2  36.8 

1 

130   0 

8  40,6 

1.1252 

1.2879 

6.44 

0.8086 

15 

0.6237 

+23.78 

+1.585 

38  58     2  35.9 

129  10 

8  36.7 

+1.1245 

+1.2873 

+6.52 

+0.8142 

16 

0.6264 

+23.79 

+1.586 

38  601    2  35.3 

128  11 

8  32.7 

+1.1238 

+1.2867 

+6.60 

+0.8195 

19 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 
(Sid.  Hour.) 


Aug. 


16 
17 
18 
19 

20 

(39.0)  22 
23 
24 
25 

26 
27 

28 
29 
30 


Sept. 


h 
(33.0) 


31 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

(o!o)  20 

21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 


7 
0.6264 

0.6291 

0.6319 

0.6346 

0.6374 

0.6401 
0.6428 
0.6456 
0.6483 
0.6510 

0.6538 
0.6565 
0.6593 
0.6620 
0.6647 

0.6675 
0.6702 
0.6730 
0.6757 
0.6784 

0.6812 
0.6839 
0.6866 
0.6894 
0.6921 

0.6949 
0.6976 
0.7003 
0.7031 
0.7058 

0.7085 
0.7113 
0.7140 
0.7168 
0.7195 

0.7222 
0.7250 
0.7277 
0.7.304 
0.7.332 

0.7359 
0.7387 
0.7414 
0.7441 
0.7469 

0.7497 
0.7524 


/ 


InAra 


+23.79 
23.79 
23.80 
23.84 
23.91 

+24.03 
24.18 
24.35 
24.53 
24.70 

+24.85 
24.96 
25.03 
25.07 
25.09 

+25.10 
25.12 
25.16 
25.25 
25.36 

+25.50 
25.66 
25.81 
25.94 
26.04 

+26.10 
26.12 
26.11 
26.09 
26.07 

+26.07 
26.11 
26.19 
26.31 
26.46 

+26.62 
26.78 
26.92 
27.02 
27.09 

+27.13 
27.14 
27.14 
27.15 
27.18 

+27.24 
+27.34 


In  Time. 


+ 
+ 


.ODD 

.586 
.587 
.589 
.594 

.602 
.612 
.623 
.635 
.647 

.657 
.664 
.669 
.671 
.672 

.673 
.675 
.677 
.683 
.691 

.700 
.711 
.721 
.729 
.736 

.740 
.741 
.741 
.739 
.738 

.738 
.741 
.746 
.754 
.764 

.775 

.7a5 

.794 
.801 
.806 

.809 
.809 
.809 
.810 
.812 

.816 
.823 


a 


In  Arc. 


O    / 

:)8  50 
38  45 
38  44 
38  44 
38  43 

38  39 
38  31 
38  18 
38  1 
37  42 

37  21 
37  2 
36  46 
36  35 
36  28 

36  25 
36  25 
36  26 
36  26 
36  23 

36  16 
36  5 
35  51 
35  35 
35  19 

35  5 
34  55 
34  49 
34  47 
34  48 

34  52 
34  56 
34  58 
34  57 
34  51 

34  40 
34  27 
34  12 
33  57 
33  44 

33  35 
33  31 
33  31 
33  34 
33  39 

33  43 
33  46 


In  Time. 


h  m 
2  35.3 

2  35.0 

2  34.9 

2  34.9 

2  34.9 

2  34.6 
2  34.1 
2  33.2 
2  32.1 
2:)0.8 

2  29.4 
2  28.1 
2  27.1 
2  26.3 
2  25.9 

2  25.7 
2  25.7 
2  25.7 
2  25.7 
2  25.5 

2  25.1 
2  24.3 
2  23.4 
2  22.3 
2  21.3 

2  20.3 
2  19.7 
2  19.3 
2  19.1 
2  19.2 

2  19.5 
2  19.7 
2  19.9 
2  19.8 
2  19.4 

2  18.7 
2  17.8 
2  16.8 
2  15.8 
2  14.9 

2  14.3 
2  14.1 
2  14.1 
2  14.3 
2  14.6 

2  14.9 
2  15.1 


In  Arc. 


o  / 

2811 
27  12 
26  13 
2^13 
24  13 

23  13 
22  13 
21  13 
20  12 
19  12 

18  11 
17  10 
16  9 
15  7 
14  6 

13  4 
12  2 
11  1 
09  58 
08  55 

07  53 
06  50 
05  48 
04  45 
03  42 

02  39 
01  35 
00  32 
99  29 
98  25 

97  21 
96  18 
95  14 
94  10 
93  6 

92  2 
90  58 
89  54 
88  60 
87  46 

86  42 
85  37 
84  33 
83  29 
82  25 

81  21 
80  17 


r 

^sg. 

Logfc. 

In  Time. 

h    m 

8  32.7 

+1.1238 

+1.2867 

8  28.8 

1.1234 

1.2861 

8  24.9 

1 .  1234 

1.2855 

8  20.9 

1.1240 

1.2849 

8  16.9 

1.1253 

1.2843 

8  12.9 

+1.1269 

+1.2837 

8    8.9 

1.1288 

1.2831 

8    4.9- 

1.1306 

1.2826 

8    0.8 

1.1322 

1.2820 

7  56.8 

1.1333 

1.2815 

7  52.7 

+  1.1339 

+1.2809 

7  48.7 

1.1340 

1.2804 

7  44.6 

1.1337 

1.2799 

7  40.5 

1.1333 

1.2794 

7  36.4 

1.1329 

1.2789 

7  32.3 

+1.1328 

+1.2785 

7  28.1 

1.1332 

1.2780 

7  24. 1 

1.1341 

1.2776 

7  19.9 

1.1355 

1.2772 

7  15.7 

1.1371 

1.2768 

7  11.5 

+  1.1390 

+1.2764 

7    7.3 

1.1407 

1.2760 

7    3.2 

1.1419 

1.2757 

6  59.0 

1.1427 

1.2754 

6  54.8 

1.1429 

1.2751 

6  50.6 

+1.1427 

+1.2748 

6  46.3 

1.1421 

1.2744 

6  42.1 

1.1414 

1.2743 

6  37.9 

1.1408 

1.2741 

6  33.7 

1.1407 

1.2739 

6  29.4 

+1.1411 

+1 .2737 

6  25.2 

1.1420 

1.2735 

6  20.9 

1.1435 

1.2734 

6  16.7 

1.1453 

1.2733 

6  12.4 

1.1472 

1 .2732 

6    8.1 

+1.1490 

+1.2732 

6    3.9 

1.1504 

1.2731 

5  59.6 

1.1514 

1.2731 

5  55.3 

1.1518 

1.2731 

551.1 

1.1519 

1.2732 

5  46.8 

+1.1617 

+1.2732 

5  42.5 

1.1515 

1.2733 

5  38.2 

1.1515 

1.2734 

5*33.9 

1.1519 

1.2736 

5  29.7 

1.1528 

1.2737 

5  25.4 

+1.1542 

+1.2739 

521.1 

+1.1560 

+1.2741 

+6.60 
6.68 
6.76 
6.83 
6.90 

+6.98 
7.05 
7.11 
7.18 
7.24 

+7.30 
7.36 
7.42 
7.48 
7.63 

+7.58 
7.63 
7.68 
7.72 
7.77 

+7.80 
7.84 
7.88 
7.91 
7.94 

+7.97 
8.00 
8.02 
8.04 
8.06 

+«.08 
8.10 
8.11 
8.12 
8.13 

+8.13 
8.13 
8.13 
8.13 
8.13 

+8.13 
8.12 
8.11 
8.10 
8.08 

+8.06 
+8.04 


Lofci. 


+0.8195 
0.8247 

•  0.8297 
0.8345 
0.8391 

+0.8436 
0.8479 
0.8521 
0.8561 
0.8S99 

+0.8636 
0.8671 
0.8704 
0.8737 
0.8768 

+0,8797 
0.8825 
0.8851 
0.8877 
0.8901^ 

+0.8923 
0.8944 
0.8964 
0.8982 
O.9000 

+0.9015 
O.9030 
0.9043 
0.9055 
O.9066 

+O.9076 
O.9083 
O.9090 
0.9096 
O.9100 

+4).9103 
O.9105 
O.9106 
0.9105 
0.9102 

+O.9099 
O.9095 
O.9089 
0.9083 
O.9073 

+0.9064 
+O.9053 
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FOR  WASHINGTON  MEAN  MIDNIGHT 

1 
• 

SolsrDaj. 
(Sid.  Hour.) 

r 

/ 

( 

9 

H 

^gg. 

Log  A. 

i 

Logi. 

In  Are. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

Oct        1 

y 

0.7524 

+27.34 

+1.823 

O         / 

33  46 

ii    m 
2  15.1 

O       / 

80  17 

*  h    m 
521.1 

+  1.1560 

+1.2741 

+8.04 

+0.9053 

2 

0.7551 

27.47 

1.831 

.33  45 

2  15.0 

79  13 

5  16.9 

1.1579 

1 .2743 

8.02 

0.9040 

3 

0.7578 

27.62 

1.841 

33  40 

2  14.7 

78    9 

5  12.6 

1.1599 

1.2746 

7.99 

0.9027 

4 

0.7G06 

27.78 

1.852 

33  31 

2  14.1 

77    4 

5    8.3 

1.1616 

1.2749 

7.96 

0.9011 

5 

0.7633 

27.92 

1.861 

33  20 

2  13.3 

76    0 

5   4.0 

1.1628 

1.2752 

7.93 

0.8995 

a-m  6 

0.7660 

+28.03 

+  1.869 

33    8 

2  12.5 

74  56 

4  59.7 

+1.1636 

+  1.2755 

+7.90 

+0.8977 

7 

0.7688 

28.10 

1.873 

32  57 

2  11.8 

73  53 

4  55.5 

1.1638 

1.2758 

7.87 

0.8958 

8 

0.7715 

28.14 

1.876 

32  49 

2  11.3 

72  49 

4  51.3 

1.1637 

1 .2762 

7.83 

0.8937 

9 

0.7743 

28.14 

1.876 

32  44 

2  10.9 

71  45 

4  47.0 

1.1634 

1 .2765 

7.79 

0.8915 

10 

0.7770 

28.13 

1.675 

32  44 

2  10.9 

70  41 

4  42.7 

1.1632 

1 .2769 

7.75 

08892 

11 

0.7797 

+28. 1 1 

+1.874 

32  48 

2  11.2 

69  38 

4  38.5 

+1.I6:)2 

+1.2773 

+7.70 

+0.8867 

12 

0.7825 

28.11 

1.874 

32  54 

2  lis 

68  34 

4  34.3 

1.1637 

1.2778 

7.66 

0.8841 

13 

0.7852 

28.15 

1,877 

33    1 

2  12.1 

67  31 

4  30.1 

1.1648 

1 .2782 

7.61 

0.8813 

U 

0.7879 

28.22 

1.881 

33    6 

2  12.4 

66  28 

4  25.9 

1.1664 

1.2787 

7..56 

0,8784 

15 

0.7907 

28.34 

1.889 

33    9 

2  12.6 

65  24 

4  21.6 

1.1685 

1.2792 

7.50 

0.8753 

16 

0.7934 

+28.49 

-(•1.899 

33    8 

2  12.5 

64  21 

4  17.4 

+  1.1707 

+1.2797 

+7.45 

+0.8721 

17 

0.7962 

28.66 

1.911 

33    2 

2  12.1 

63  18 

4  13.2 

1.1728 

1 .2802 

7.39 

0.8686 

18 

0.7989 

28.84 

1 .923 

32  53 

2  11.5 

62  16 

4    9.1 

1.1748 

1.2807 

7.33 

0.8651 

19 

0.8016 

29.01 

1.934 

32  41 

2  10.7 

61  13 

4    4.9 

1.1763 

1.2813 

7.27 

0.8614 

20 

0.8044 

29.14 

1.943 

32  29 

2    9.9 

60  10 

4    0.7 

1.1773 

1.2818 

7.20 

0.8575 

(9U«)21 

0.8071 

+29.24 

+1.949 

32  18 

2    9.2 

59    8 

3  56.5 

+  1.1780 

+1.2824 

+7.13 

+0  8534 

22 

0.8098 

29.31 

1.954 

32  10 

2    8.7 

58    5 

3  52.3 

1.1783 

1.2829 

^.07 

.  0.8492 

23 

0.8126 

29.34 

1.956 

32    7 

2    8.5 

57    3 

3  48.2 

I.l7a5 

1.2835 

6.99 

0.8448 

24 

0.8153 

29.37 

1.958 

32    7 

2    8.5 

56    1 

3  44.1 

1.1789 

1.2842 

6.92 

0.8402 

25 

0.8181 

29.39 

1.959 

32  10 

2    8.7 

54  59 

3  39.9 

1.1796 

1 .2848 

6.85 

0.8354 

26 

0.8208 

+29.44 

+  1.963 

32  16 

2    9.1 

53  57 

3  35.8 

+1.1807 

+  1.2854 

+6.77 

+0.8305 

27 

0.8235 

29.52 

1.968 

32  22 

2    9.5 

52  55 

3  31.7 

1.1824 

1.2860 

6.69 

0.8253 

28 

0.8263 

29.63 

1.975 

32  26 

2    9.7 

51  54 

3  27.6 

1.1844 

1.2866 

6.61 

0.8200 

29 

0.8290 

29.78 

1.985 

32  28 

2    0.0 

50  53 

3  23.5 

1.1867 

1 .2873 

6.52 

0.8144 

30 

0.8318 

29.96       1 .007 

^2  -25 

2    0.7 

49  51 

3  19.4 

1.1890 

1.2879 

6.44 

0.8087 

31 

0.8345 

+30.14 

+2.009 

32  19 

2    9.3 

48  50 

3  15.3 

+1.1912 

+1.2886 

+6.35 

+0.8027 

Not.       I 

0.8372 

30.32 

2.021 

32  10 

2    87 

47  49 

3  11.3 

1.1930 

1.2892 

6.26 

0.7963 

2 

0.8400 

30.47 

2.032 

31  59 

2    7.9 

46  49 

3    7.3 

1.1944 

1.2899 

6.17 

0.7901 

3 

0.8427 

30.59      2.039 

31  49 

2    7.3 

45  48 

3    3.2 

1.1953 

1.2905 

6.07 

0.7834 

4 

0.8454 

30.67 

2.045 

31  40 

2    6.7 

44  47 

2  59. 1 

1.1957 

IJ29I2 

5.98 

0.7765 

M)    5 

0.8482    +30.72 

+2.048 

31  35 

2    6.3 

43  47 

2  55.1 

+1.1960 

+1.2918 

+5.88 

+0.7603 

6 

0.8509      30.74 

2.049 

31  34 

2    6.3 

42  47 

251.1 

1.1962 

1 .2925 

5.78 

0.7619 

7 

0.8537 

30.76 

2.050 

31  36 

2    6.4 

41  47 

2  47.1 

1.196<$ 

1 .29.32 

5.68 

0.7542 

8 

0.8564 

30.78 

2.052 

31  41 

2    6.7 

40  47 

2  43.1 

1.1973 

1.2938 

5.58 

0.7463 

9 

0.&591 

1 

30.84 

2.056 

31  47 

2    7.1 

39  47 

2  39.1 

1.1986 

1.2945 

5.47 

0.7:^0 

10 

0.8619+30.94 

+2.062 

31  52 

2    7.5 

38  48 

2  35.2 

+1.2004 

+  1.2951 

+5.36 

+0.7295  j 

11 

0.8646]    31.08 

2.072 

31  55 

2    7.7 

37  48 

2  31.2 

1.2026 

1.2958 

5.26 

0.7206 

12 

0.8673 

31.26 

2.084 

31  55 

2    7.7 

36  49 

2  27.3 

1.2050 

1.2964 

5.15 

0.7114 

13 

0.8701 

31.46 

2.097 

31  50 

2    7.3 

35  50 

2  23.3 

1.2075 

1.2970 

5.03 

0.7019 

14 

0.8728 

31.67 

2.111 

31  42 

2    6.8 

34  51 

2  19.4 

1.2098 

1 .2976 

4.92 

0.6919 

15 

0.8756 

+31.88 
!  +32.07 

+2.125 

31  31 

2    6.1 

33  52 

2  15.5 

+1.2118 

+1.2983+4.81 

+0.6817 

16 

0.8783: 

+2.138 

31  18 

2    5.2 

32  5:) 

2  11.5 

+1.2133 

+1.29891 

+4.691 

+0.6710 
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FOR  WASHINGTON  MEAN  MIDNIGHT 

• 

. 

Solar  Day. 
^Sid.  Hour.) 

r 

/ 

G 

J 
InAro. 

In  Time. 

^gg. 

I^h, 

i 

I«fi. 

In  Arc. 

In  Time. 

InAro. 

In  Time. 

Nov.       16 

y 

0.8783 

+32.07 

s 
+2.138 

O         / 

31  18 

h    m 
2    5.2 

O       / 

32  53 

h    m 
2  11.5 

+1.2133 

+1.2989 

+4.09 

+0.6710 

17 

0.8810 

32.22 

2.148 

31     7 

2    4.5 

31  55 

2    7.7 

1.2145 

1.2995 

4.57 

0.6600 

18 

0.8838 

32.33 

2.155 

30  57 

2    3.8 

30  56 

2    3.7 

1.2153 

1.3001 

4.45 

0.6485 

b      >9 
(4.0)  20 

0.8865 

32.42 

2.161 

30  51 

2    3.4 

29  58 

1  59.9 

1.2159 

1.3006 

4.33 

0.6366 

0.8892 

32.48 

2.165 

30  48 

2    3.2 

29   0 

1  56.0 

1.2166 

1.3013 

4.91 

0.6841 

21 

0.8920 

+32.55 

+2.170 

30  49 

2    3.3 

28   2 

152.1 

+1.2175 

+1.3018 

+4.08 

+0.6111 

22 

0.8947 

32.62 

2.175 

30  51 

2    3.4 

27   4 

1  48.3 

1.2188 

1.3023 

3.96 

0.5076 

23 

0.8975 

32.73 

2.182 

30  55 

2    3.7 

26   6 

1  44.4 

1.2204 

1.3028 

3.83 

0.5836 

24 

0.0002 

32.87 

2.191 

30  58 

2    3.9 

25   9 

1  40.6 

1.2225 

1.3033 

3.71 

0.5689 

25 

0.9029 

33.05 

2.203 

30  58 

2    3.9 

2411 

1  36.7 

1.2249 

1.3038 

3.58 

0.5536 

26 

0.9057 

+33.20 

+2.217 

30  55 

2    3.7 

23  14 

132.9 

+1.2274 

+1.3043 

+3.45 

40.5376 

27 

0.9084 

33.48 

2.232 

:^48 

2    3.2 

22  16 

1  29.1 

1.2298 

1.3048 

3.32 

0.5907 

28 

0.9111 

33  70 

2.247 

30  39 

2    2.6 

21  19 

1  25.3 

1  2319 

1.3053 

3.19 

0.5031 

29 

0.9139 

33.90 

2.260 

30  27 

2    1.8 

20  22 

1  21.5 

1.2336 

1.3057 

3.05 

0.4846 

30 

0.9166 

34.07 

2.271 

30  15 

2    1.0 

19  25 

I  17.7 

1.2.349 

1.3061 

2.92 

0.4651 

Deo.        1 

0.9194 

+34.20 

+2.280 

30    4 

2^   0.3 

1828 

1  13.9 

+1.2357 

+1.3065 

+2.78 

40.4445 

2 

0.9221 

34.29 

2.286 

29  .'V5 

1  59.7 

17  31 

1  10.1 

1.2362 

1.3069 

9.65 

0.4930 

3 

0.9248 

34.36 

2.290 

29  50 

1  59.3 

16  34 

1    6.3 

1.2367 

1.3073 

9.51 

0.4009 

4 

0.9276 

34.41 

2.294 

29  48 

1  59.2 

15  38 

1    2.5 

1.2:^71 

1.3076 

2.37 

0.3754 

6 

0.9303 

34.47 

2.298 

29  49 

1  59.3 

14  41 

0  58.7 

1.2379 

1.:)080 

2.24 

0.3494 

(0.0)    6 

0.9331 

+34.55 

+2.303 

29  51 

1  59.4 

13  44 

0  54.9 

+1.2391 

+1.3083 

+2.10 

+0.3914 

7 

0.9358 

34.66 

2.311 

29  53 

1  59.5 

12  48 

0  51.2 

1.2407 

1.3086 

1.96 

0.9914 

8 

0.9385 

34.82 

2.321 

29  54 

1  59.6 

11  51 

0  47.4 

1.2428 

1.3089 

1.82 

0.9591 ; 

9 

0.9413 

35.02 

2.334 

29  52 

1  59.5 

10  55 

0  43.7 

1.2451 

1.3091 

1.158 

0.9259 

10 

0.9440 

35.25 

2.350 

29  47 

1  59.1 

9  59 

0  39.9 

1 .2475 

1.3094 

1.53 

0.1856 

11 

0.9467 

+35.49 

+2.366 

29  37 

1  58.5 

9    3 

0  36.2 

+1.2498 

+1.3096 

+1.39 

+0.1434 

12 

0  9495 

35.73 

2.382 

29  25 

1  57.7 

8    6 

0  32.4 

1.2519 

l.:{098 

1.25 

0.0964 

•       13 

0.9522 

35.95 

2.397 

29  11 

1  56.7 

7  10 

0  28.7 

1.2536 

1.3100 

1.11 

0.0436 

14 

0.9550 

36.14 

2.409 

28  57 

1  55.8 

6  14 

0  24.9 

1.2549 

1.^101 

0.96 

9.9832 

15 

0.9577 

36.29 

2.419 

28  45 

1  55.0 

5  18 

0  21.2 

1.2558 

1.3102 

0.82 

9.9129 

16 

0.9604 

+36.4 1 

+2.427 

28  34 

1  54.3 

422 

0  17.5 

+1.2565 

+1.3104 

+0.67 

+9.8289 

17 

0.9632 

36.50 

2.433 

28  28 

1  53.9 

326 

0  13.7 

1.2572 

1.3104 

0.53 

9.7944 

18 

0.9659 

36.59 

2.439 

28  24 

1  53.6 

2  29 

0    9.9 

1.2579 

1.3105 

0.39 

9.5865 

19 

0.9686 

36.68 

2.445 

28  23 

1  53.5 

1  33 

0    6.2 

1.2.590 

1.3106 

0.24 

9.3797 

20 

0.9714 

36.80 

2.453 

28  23 

1  53.5 

0  37 

0   2.5 

1.2604 

1.3106 

^.09 

+8.9657 

(6.0)  21 

0.9741 

+36.95 

+2.463 

28  23 

1  53.5 

359  41 

23  58.7 

+1.2621 

+1.3106 

-0.05 

-8.6794 

22 

0.9769 

37.14 

2.476 

28  22 

1  53.5 

358  45 

23  55.0 

1.2642 

1.3106 

0.19 

9.9851 

23 

0.9796 

37.34 

2.489 

28  17 

1  53.1 

357  49 

23  51.3 

1.2664 

1.3105 

0.34 

9.5281 

24 

0.9823 

37.59 

2.506 

28    9 

1  52.6 

356  53 

23  47.5 

1.2686 

1.3105 

0.48 

9.6830  , 

25 

0.9851 

37.83 

2.522 

27  59 

1  51.9 

355  57 

23  43.8 

1.2707 

1.3104 

0.63 

9.7969 

26 

0.9878 

438.04 

+2.536 

27  45 

1  51.0 

355    1 

23  40.1 

+1 .2724 

+1.3103 

-0.77 

-9.8869 

27 

0.9905 

38.24 

2.549 

27  32 

I  50.1 

354    5 

23  36.3 

1.2736 

1.3102 

0.91 

9.9613 

28 

0.9933 

38.39 

2.559 

27  18 

1  49.2 

353    9 

2:5  32.5 

1.2744 

1.3100 

1.06 

0.0947 

29 

0.9960 

38.51 

2.567 

27    6 

1  48.4 

352  12 

23  28.8 

1.2749 

1.3099 

1.20 

0.0799 

30 

0.9988 

38.58      2.672 

26  67 

1  47.8 

351  16 

23  25.1 

1.2752 

1.3097 

t..35 

0.1988 

31 

1.0015 

+38.64 

+2.576 

26  51 

1  47.4 

350  19 

23  21.3 

+1.2755 

+1.3095 

-1.49 

-0.1795 

32 

1.0042 

+38.70 

+2.580 

26  49 

1  47.3 

349  93 

23  17.5 

+1.2760 

+1.3099 

-1.63 

^.9191 
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* 


MEAN  PLACES  FOR  1886.0.     (January  0*.0^0*.289,  Washington.) 


Name  of  Star. 


a  Andromedae 
I*   pi  Cassiopess  . 
82  Andromedss 
4  Draconis  (H.) 
r  Pegasi  (Algenib) 

c  Andromedse 
«  Ceti  .     .     . 

6  Ursse  Minoris 
44  Pise  ill  m  .     . 

P  Hydri     .     . 

12  Ceti   .     .     . 
K  Draconis 

7  Andromcdae 
a  Cassiopese  (var 
&  Ceti  .     .     . 


21  Cassiopese 

*    o  CassiopesB 

d  Piscium 


32*Camelop.  (II.) 

•  Y  CassiopcsB  . 

•  /*  Andromedse 

•  43  Cephei  (H.) 
e  Piscium  .     .  • 
^  AndromedsB 

'    «  TucansB.     . 


/  Piscium  .     . 
a  Ursse  Minoris  ^  PoZart^) 
^»Ceti  .     .     . 
38  CassiopcsB  . 
17  Piscium .     . 

o  Andromedse 

Tz  Piscium .     . 

a  Eridani  {Achemar) 

V  Piscium .     . 

o  Piscium .     . 


C  Ceti  .  .  . 
^  Arietis  .  . 
50  CassiopesB  . 
y  Andromedse 
a  Arietis    .     . 


a  Draconis 

3  Trianguli    . 
^»Ceti   .     .     . 

4  Ursse  Minoris 
y  Trianguli    . 

67  Ceti   .     .     . 
<  Cussiopese  . 
d  Hydri 
?Ceti  .     .     . 

5  Ursse  Minoris 


.) 


S 


S 


s 


s 


s 


p. 


p. 


p. 


p. 


p. 


p. 


tuae. 

Bight  Aioension. 

Annual 
VariAtion. 

« 

+ 

Declination. 

28°  27  39?54 

Annual 
Variation. 

2.0 

h      m       0 

0    2  29.752 

8 

-f  3.0907 

-h  19.885 

2.0 

0     3    5.903 

3.1722 

+ 

58  31  14.41 

19.852 

5.3 

0    4  23.872 

3.1012 

+ 

45  26  15.55 

20.036 

4.7 

0    6  51.240 

2.8902 

+  101  45    0.93 

20.023 

2.7 

0    7  21.953 

3.0833 

+ 

14  32  58.95 

20.024 

4.3 

0  12  22.429 

+  3.1222 

+ 

36    9  11.01 

+  19.984 

3.3 

0  13  37.017 

3.0529 

9  27  22.34 

19.958 

6.0 

0  14  19.826 

0.1205 

+ 

91  40    4.81 

19.941 

6.0 

0  19  33.517 

3.0730 

+ 

1   18  29.82 

19.954 

3.0 

0  19  44.613 

3.2363 

77  53  46.94 

20.286 

6.0 

0  24  13.244 

+  3.0610 

^ 

4  35  14.22 

+  19.940 

3.3 

0  28  36.855 

8.5937 

+ 109  34  59.99 

19.892 

4.0 

0  30  47.575 

3.1898 

+ 

33    5  29.66 

19.874 

2.5 

0  34    2.559 

3.3718 

+ 

55  54  42.87 

19.792 

2.0 

0  37  52.035 

3.0145 

— 

18  36  45.33 

19.805 

6.0 

0  38    7.800 

-f  3.8520 

+ 

74  21  53.05 

>  19.756 

5.0 

0  38  22.470 

3.3178 

+ 

47  39  36.72 

19.758 

4.3 

0  42  46.060 

3.1071 

+ 

6  57  51.86 

19.652 

4.7 

0  48  17.899 

0.3854 

+ 

95  58    2.85 

19.697 

2.0 

0  49  49.968 

3.5765 

+ 

60    5  56.70 

19.568 

4.0 

0  50  25.613 

+  3.3100 

+ 

37  52  51.02 

+  19.621 

4.3 

0  53  19.341 

7.1881 

+ 

85  38  41.98 

19.512 

4.0 

0  57     1.603 

3.1087 

+ 

7  16  34.05 

19.459 

2.3 

1     3  21.050 

3.3433 

+ 

35    0  57.05 

19.170 

5.0 

1   11  54.188 

2.0585 

— 

69  28  53.84 

19.174 

5.0 

1   11  55.103 

+   3.0894 

+ 

3    0  49.59 

+  19.039 

2.0 

1   16  59.218 

22.6328 

+ 

88  42    2.76 

18.932 

3.0 

1  18  19.501 

2.9970 

8  46  18.83 

18.674 

6.3 

1  22  45.426 

4.3728 

+ 

69  40  38.56 

18.684 

3.7 

1  25  23.015 

3.2020 

+ 

14  45  28.13 

18.671 

4.0 

1  30    6.510 

-f  3..503I 

+ 

40  50    5.97 

+  18.153 

5.7 

1  31     3.323 

3.1700 

+ 

11  33  29.25 

18.533 

1.0 

1  33  27.765 

2.2328 

57  48  58.25 

18.3G2 

4.7 

1  35  29.940 

3.1175 

+ 

4  54  37.28 

16.336 

4.3 

1  39  22.447 

3.1619 

+ 

8  35     0.40 

16.224 

3.0 

1  45  50.000 

+  2.9617 

— 

10  53  58.25 

+  17.831 

3.0 

1  48  20.576 

3.3029 

+ 

20  15     1.17 

17.736 

4.0 

1  53  42.808 

5.0047 

+ 

71  52     8.30 

17.659 

2.3 

1  56  54.208 

3.6591 

+ 

41  46  55.62 

17.452 

2.0 

2     0  44.864 

3.3703 

+ 

22  55  22.33 

17.182 

3.3 

2     1   18.235 

+   1.6236 

+  115    4  45.09 

+  17.303 

3.0 

2     2  45.714 

3.5535 

+ 

34  26  51.02 

17.214 

4.3 

2     6  57.491 

-f  3.1737 

+ 

8  18  41.12 

17.039 

5.0 

2     9  18.322 

—  0.3280 

+  101  55    0.32 

16.908 

4.3 

2  10  32.305 

+  3.5500 

+ 

33  19     9.80 

16.855 

6.0 

2  11   17.812 

-f  2.9892 

_ 

6  56  53.11 

+  16.741 

4.0 

2   19  40.709 

4.8577 

+ 

Q^  53  20.44 

16.447 

4.0 

2  19  43.397 

1 .0537 

69  10  41.76 

16.454 

4.0 

2  22     5.904 

+  3.1833 

+ 

7  56  54.54 

16.305 

4.7 

2  27  46.567 

—  0.1943 

+  103  47  50.11 

-f  16.011 

*  Apparent  right  aaoensiona  of  stars  marked  with  an  asterisk  are  giv^en  after  those  of  standard  stars 
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FIXED   STARS,  1886. 


MEAN  PLACES  FOR   1886.0.     (January  0*.0— 0*.289,  Waahington.) 


'  • 


Name  of  Star. 


d  Ceti  . 
/x  Hydri 
0  Perse i 
r  Ceti  . 
•    ff  Arietis 


tnoiB. 


47  Cephei  (H.)     .     .     . 

P  Urs8B  Minor  is  .     .  S.  PJ 

e  Arietis 

a  Ceti 

fi  Persei  {Algol)  (var.) 

48  Cephei  (H.)     .     .     . 

C  Arietis 

a  Persei 

e  Hydri     .     .     .     .     . 
7^  Ursse  Minor  is  .     .  S.  P. 

/Tauri 

£  Eridani 

d  Persei 

Y  Cameiopardalis  (H.). 
ly  Tauri 

C  Persei 


C  Urs8B  Minoris  .     .  S.  P.' 

y  Hydri 

e  Persei     .     .     .     .     . 

;'  Eridani 


A^  Tauri 

c  Persei     ..... 
Groombr.  23ii0  .     .  S^P. 

0^  Eridani 

Y  Tauri 

rj  Ursae  Minoris  .     .  S.  P. 

e  Tauri 

Ti  Draconis      .     .     .  S.  P.I 

m  Persei i 

d  MenssB , 

A  Draconis     .     .     .  S.  P.' 
a  Tauri  (Aldebaran)    .     ' 

T  Tauri 

a  Cameiopardalis     . 
i  Tauri 

(  Aurigffi 

C  AurigfiB  .     .     . 

e  Ursae  Minoris  . 

1 1   Orionis  .     .     . 

P  Eridani  .     .     . 


S.P. 


a  AurigfiB  {Capella) 
/3  Orionis  (Rigel)  . 
T  Orionis  .  .  .  . 
li  Tauri  .  .  .  . 
Groom  bridge  966  . 


4.0 
6.0 
4.0 
3.3 
5.7 

6.0 
2.0 
4.3 
2.3 
2.7 

6.3 
4.7 
2.0 
5.0 
3.0 

4.0 
3.0 
3.3 
4.3 
3.0 

3.0 
4.3 
3.3 
3.3 
3.0 

4.7 
4.0 
6.3 
4.3 
4.0 

5.0 
3.7 
2.7 
6.0 
6.0 

5.0 
1.0 
4.3 
4.7 
5.3 

3.0 
4.0 
4.3 
5.0 
3.0 

1.0 
I.O 
4.0 
2.0 
6.3 


Right  Ascension. 


b      m       s 

2  33  38.378 
2  34  6.297 
2  36  24.992 
2  37  23.614 
2  45  11.943 

2  50  57.967 
2  51  2.756 
2  52  41.645 

2  56  19.218 

3  0  45.162 

3  5  53.091 
3  8  20.958 
3  16  11.233 
3  18  49.073 
3  20  54.950 

3  24  34.745 
3  27  33.566 
3  34  48.653 
3  38  20.177 
3  40  42.483 

3  46  58.014 
3  48  8.959 
3  49  0.748 
3  50  12.254 
3  52  42.676 

3  57  57.378 

4  0  23.223 
4  6  0.626 
4  6  18.045 
4  13  18.373 

4  20  50.745 
4  21  57.599 
4  22  27.031 
4  25  23.709 
4  25  42.580 

4  28  12.718 

4  29  22.764 

4  35  24.177 

4  42  43.120 

4  44  42.324 

4  49  34.213 
4  54  30.603 
4  57  40.955 

4  58  3.282 

5  2  14.720 

5  8  16.092 

5  9  3.553 

5  12  4.256 

5  19  5.139 

5  24  29.557 


Annual 
Variation. 


+ 

+ 

+ 

+ 

+ 
+ 

4- 
+ 

+ 
+ 
+ 


+ 
+ 
+ 
+ 
+ 


8 

3.07^5 
1.4443 
4.0680 
3.1029 
:).3040 

7.7022 
0.2345 
3.4204 
3.1300 

3.8824 

7.3946 
3.4387 
4.2558 
1 .60.52 
0.1362 

3.3045 
2.8235 
4.2486 
6.2329 
3.5563 


-f  3.7595 

—  2.2583 

—  1.0005 
+  4.0089 
+  2.7984 

+  3.5394 

+  4.3359 

+  0.1384 

+  2.9265 

-f  3.4080 

—  1.8204 
+  3.4970 
+  0.8057 
+  4.2092 

—  4.2334 

—  0.1363 
+  3.4370 
+  3.5949 
-f  5.9227 
4-  3.5050 

+  3.9001 

-f-  4.1845 

—  6.3422 
+  3.4241 

-f  2.9484 

+  4.4242 

+  2.8811 

-f  2.9124 

+  3.7889 

+  7.9982 


Dedination. 


-  0  9  50.45 

-  79  36  22.96 
+  48  44  43.57 
+  2  46  17.18 
+  14  36  41.72 

-f  78  57  59.37 
+ 105  22  43.08 
4  20  53  1.47 
+  3  38  30.60 
+  40  30  55.81 

+  77  18  51.01 
+  20  37  16.35 
4-  49  27  15.92 

-  77  48  15.51 
+  107  45  37.30 

4-  12  32  42.94 

-  9  50  40.59 
+  47  25  18.90 
4-  70  58  45.79 
+  23  45  6.14 

4-  31  32  88.47 
4-101  51  19.10 

-  74  35- 17. 16 
4-  39  40  45.63 

-  13  50  0.75 

4-  21  46  9.47 
4-  47  24  24.96 
4-111  53  21.87 
-78  8.49 
4-  15  21  5.22 

4- 103  58  56.40 
+  18  55  35.75 
4-118  13  39.43 
+  42  49  8.76 

-  80  28  47.36 

4-110  59  7.48 
4-  16  16  44.93 
4-  22  44  13.70 
4-  66  8  50.19 
+  18  38  41.09 

+  32  59  4.11 
+  40  54  29.52 
+  97  46  36.24 
+  15  14  39.46 

-  5  14  4.79 

+  45  52  50.53 

-  8  20  3.15 

-  6  58  7.00 
+  28  30  36.00 
+  74  57  57.35 


H 


4-  15.707 
15.677 
15.471 
15.350 
15.020 

+  14.721 
14.719 
14.618 
14.320 
14.135 

+  13.750 
13.670 
13.110 
13.020 
12.811 

4-  12.677 
12.405 
11.828 
11.571 
11.395 

+  10.966 
10.912 
10.977 
10.741 
10.458 

+  10.099 
9.960 
9.499 
9.630 
8.974 

4-  8.153 
8.274 
8.226 
8.025 
8.024 


1 


+ 


+ 


+ 


7.798 
7.532 
7.204 
6.633 
6.425 

6.045 
5647 
5.388 
5.316 
4.942 

4.053 
4.415 
4.152 
3.381 
3.114 


Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stan. 
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MKAN  PLACES  FOR 

1886.0.     (January  0*.O— 0*.289,  Washington 

.) 

Nmne  of  Star. 

_  __  — 

tnoe. 

Right  AHoensioB. 

1 

Annual 
Variation. 

Declination. 

Annnal 
Variation. 

1 
•    X  AurigCB  .     .     . 

5.0 

h      m        8 

5  25  18.558 

+  3.9047 

+  32""   6  24.59 

1 
+     3.044 

*       Groom  bridge  944 

6.3 

5  25  33.774 

+  18.6311 

+  85     8  10.71 

3.014  , 

!      d  Orionis  (var,)  . 

2.5 

5  26  10.956 

+  3.0633 

-     0  23    4.06 

2.943 

1      a  Leporis  .     .     . 

3.0 

5  27  42.139 

+  2.6447 

-  17  54  16.85 

2.816 

e  Orionis  .     .     . 

2.0 

5  30  25.724 

+  3.0422 

-     1   16  32.29 

2.581 

a  ColumbcB    .     . 

2.0 

5  35  31.321 

+  2.1727 

-  34    8    8.01 

+    2.093 

OP  Draconis     .     . 

'.  s.  p. 

5.0 

5  37  37.218 

—  0.3542 

+  111  11  22.17 

1.631 

•    «  Orionis  .     .     . 

2.7 

5  42  20.961 

+  2.8448 

-     9  42  39.61 

1.546 

•    V  Aurigse  .     .     . 

4.0 

5  43  35.302 

+  4.1541 

+  39     6  49.64 

1.471 

iff^  Draconis     .     . 

'.  s.  ?. 

4.3 

5  43  57.995 

-    1.0798 

+  107  47  44.08 

1.675 

*    ti  Doradus      .     . 

4.3 

5  44  34.335 

+  0.1045 

-  65  46  41.53 

+    1.329 

a  Orionis  (par.)  . 

1.2 

5  48  59.997 

+  3.2469 

+     7  23    5.29 

0.969 

•    P  AurigsB  .     .     . 

2.0 

5  51   10.004 

+  4.4015 

+  44  56    3.98 

0,762 

•    0  Aurigse .     .     . 

3.0 

5  51  56.888 

+  4.0919 

+  37  12  12.23 

+    0.616 

y  Orionis  .     .     . 

4.7 

6     1     3.834 

+  3.4273 

+    14  46  51.68 

—    0.124 

22  Canielopardalis  (H.) 

4.7 

6     6  16.733 

+  6.6177 

+  69  21  28.32 

—    0.667 

•    ff  Geminorum     . 

3.3 

6    7  59.808 

+  3.6227 

+  22  32  19.65 

0.716  1 

d  Ursce  Minoris  . 

.  S.P. 

4.3 

6    9     5.488 

—  19.4565 

+  93  23  21.40 

0.846  I 

ft  Geminorum*    . 

3.0 

6  16    3.848 

+  3.6315 

+  22  34  15.45 

1.526 

•   ^^Aurigse  .     .     . 

5.3 

6  16    7.110 

+  4.6266 

+  49  20  40.85 

1.419 

a  Argus  {Canopus) 

1.0 

6  21  25.365 

+   1.3304 

-  52  38     1.21 

—    1.863 

•    V  Geminorum 

4.7 

6  22  11.638 

+  3.5630 

+  20  16  59.52 

1.961 

•   /  Draconis     .     . 

'.  S.  P. 

4.0 

6  23     6.653 

—   1.0793 

+  107  19     1.09 

1.642 

;'  Geminorum 

2.3 

6  31     7.572 

+  3.4674 

+    16  29  44.00 

2.763 

*    e  Geminorum 

3.3 

6  36  55.073 

+  3.(>935 

+  25   14  34.54 

3.230 

•    ^  Aurigse  .     .     . 

5.7 

6  38  31.260 

+  4.3293 

+  43  41  22.62 

—    3.207 

t    a  Can  is  Major  is  ( Si 

rius) 

1.0 

6  40    7.484 

+  2.6437 

-   16  33  37.89 

4.700 

•    0  Geminorum 

3.3 

6  45  16.529 

4-  3.9608 

+  34     5  51.47 

3.968 

51  Cephei  (H.)     . 

5.3 

6  46  45.673 

+29.9875 

+  87  13  21.24 

4.156 

•    C  MensfiB   .     .     . 

5.8 

6  49  31.089 

—  4.8965 

-  80  41  30.43 

4.218 

50  Draconis     .     . 

S.P. 

6.0 

6  50    2.686 

—    1.9061 

+  104  42     3.56 

—    4.419 

e  Can  is  Major  is  . 

1.7 

6  54     8.758 

+  2.3577 

-  28  49     3.70 

4.706 

•    C  Geminorum  {var. 

')    • 

4.0 

6  57  20.872 

+  3.5626 

+  20  44  11.19 

4.984 

d  Can  is  Major  is  . 

2.0 

7     3  45.362 

+  2.4384 

-  26  12  46.07 

5.497 

•  63  Aurigse  .     .     . 

•  . 

5.0 

7     3  48.816 

+  4.1370 

+  39  30  19.65 

5.493 

*  25  Camelopardalis 

4.7 

7     7     2.787 

+  12.9750 

+  82  37  39.84 

—    5.814 

•    T^Volontis  {var,) 

4.7 

7     9  42.860 

—  0.4860 

-  70  18  47.93 

5.886 

d  Draconis     .     . 

'.  S.  P. 

3.0 

7  12  31.620 

+  0.0303 

+  1 12  32  20.36 

6.326 

d  Greminorum 

3.3 

7  13  18.868 

+  3.5882 

+  22  11  28.35 

6.322 

r  Draconis     .     . 

'.  a.  p. 

4.7 

7  17  44.486 

—    1.1150 

+  106  51  23.25 

6.781 

Piazzi  vii.  67    . 

6.0 

7  19     0.789 

+  6.3015 

+  68  41  48.66 

—    6.815 

*    &  Can  is  Minoris  . 

3.0 

7  20  58.115 

+  3.2598 

+     8  31     5.02 

6.976 

o^ Geminorum  (Castor) 

1.7 

7  27  19.578 

+  3.8389 

+   32     8  15.33 

7.535 

t    a  Canis  Min.  (Procyon) 

1.0 

7  33  20.048 

+  3.1436 

+     5  30  58.71 

8  979 

i      k  UrssB  Minoris  .     .  S.  P. 

6.3 

7  37  52.555 

—  63.9005 

+  91     2  32.02 

8.317 

\      /?  Geminorum  (PoUux) 

1.3 

7  38  20.379 

+  3.6798 

+  28  18     2.09 

—    8.400 

•  26  Lyncis 

6.0 

7  46  24.545 

+  4.3892 

+  47  51  32.03 

9.000 

SP  Geminorum     .     .     , 

5.0 

7  46  31.204 

+  3  6804 

+  27     3  35.88 

9.013 

•       Groombridge  1374     . 

5.7 

7  46  31.842 

+  7.2922 

+  74  13  13.94 

9.023 

c  Draconis     .     .     .  S.  P. 

3.7 

7  48  33.169 

—  0.1777 

+  110     1  20.68 

—    9.174 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 

t  Psriodio  corrections  given  in  the  Appendix  aare  stiU  to  be  applied  to  the  positions  of  Sirins  and  Procyon. 
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FIXED  STARS,  1886. 


MEAN  PLACES  FOR  1886.0.     (January  O^.O— 0^.289,  Washington.) 


Name  of  Star. 


a;'  Cancri 


3  Ursae  Majoris  (H.) 
15  Argus  («)  . 
C^  Cancri    .     . 
/?  Cancri    .     . 


«  Cephei  {pr.) 
30  Monocerotis 
0  Chamseleontis 
ly  Cancri    .     . 
Groombr.  :iU4\ 


a  Hydra}   .     . 
7'  Cancri    .     . 
e  Hydrae   .     . 
tj^  Cancri  (mean) 
c    Ursse  Majoris 

J2  Year  Cat.  1879 

2 

K  Cancri 


4r  Ursffi  Majoris 


0  Hydr»   .     . 
ft  Argus     .     . 

t  Argus     .     . 

a  Lyncis    .     . 

a  Cephei    .     . 

1  Draconis  (H.) 
a  HydrcB  .     . 

d  Ui*sse  Majoris 
0  Ursae  Majoris 
P  Cephei  (pr.) 
10  Leonis  Minoris 
o  Lieonis 

C 

e 
II 

/^ 
19 

79 

a 

32 

X 

r' 

A* 
ft 
a 
9 


P 
•226 

•   41 
/ 


Chameeleontis 
Leonis   . 
Cephei   .     . 
Leonis    .     . 
Leonis  Minoris 

Draconis     . 
Leonis   .     . 
Leonis  (Regulus) 
UrssB  Majoris 
UrsflB  Majoris 

Leonis    .     . 
HydrflB   .     . 
Leonis  Minoris 
Antliee   .     . 
Draconis  ( H.) 

Leonis    . 
Cephei  (B.) 
Leonis  Minoris 
Argus  (var,) 
Leonis  * 


S 


S 


s 


s 


p. 


p. 


p. 


p. 


Maffui* 
tade. 


6.0 
5.7 
3.0 

4.7 
3.7 

4.3 
3.7 

4.7 
5.7 
6.3 

5.0 
4.3 
3.3 
5.7 
3.0 

6.0 
5.0 
5.0 
4.0 
L5 

2.0 
3.3 
2.7 
4.3 
2.0 

4.7 
3.0 
3.0 

4.7 
3.7 

5.0 
3.0 
5.0 
4.0 
5.3 

6.3 
5.0 
L3 
6.0 
3.3 

2.0 
4.0 
4.3 
4.0 

4.7 

4.0 
5.3 
5.7 
1-6 
5.3 


Right  Akoenston. 


h      m        8 

7  54    2.000 

8  1  27.629 
8  2  41.352 
8  5  40.412 
8  10  19.946 

8  12  42.641 
8  19  57.822 
8  24  2.451 
8  26  6.980 
8  30  29.537 

8  32  48.003 
8  36  41.308 
8  40  44.341 
8  47  17.285 
8  51  23.931 

8  52  43.829 

9  0  21.086 
9  1  34.366 
9  8  26.004 
9  11  56.700 

9  14  2.170 
9  14  6.471 
9  15  51.510 
9  20  45.725 
9  21  59.128 

9  24  23.110 
9  25  13.630 
9  27  11.127 
9  27  14.293 
9  35  3.954 

9  37  12.608 
9  39  22.770 
9  40  15.026 
9  46  16.751 
9  50  42.021 

9  51  26.717 

9  54  11.331 

10  2  18.026 

10  9  44.757 

10  10  13.122 

10  13  41.210 
10  20  34.668 
10  21  17.372 
10  21  56.121 
10  25  23.198 

10  26  48.527 
10  30  16.224 
10  37  13.000 
10  40  38  337 
10  43  15.910 


Annual 
YoriKtion. 


8 

+  3.0377 
6.0531 
)2.5544 
3.4468 

+  3.8588 

—  1.9174 
+  3.0001 

—  1.7048 
+  3.4788 

—  0.8176 

+  3.1461 
3.4809 
3.1880 
3.6748 

+  4.1348 

—  8.538:J 
4-  5.3594 

3.8368 
3.1863 
0.6789 

+  1.6018 
3.6700 
1.4368 
9.0861 
8.9498 

+  5.4066 
4.0430 
0.7953 
3.6951 

+  3.8073 

—  1.5584 
+  3.4157 

0.9084 
3.4887 
3.6966 

+  0.7308 
3.1746 
3.8010 
4.4847 
3.6409 

+  3.3154 
8.9005 
3.4876 
2.7388 
5.8784 


+ 


+ 


3.1644 
1.0786 
3.8713 
8.3187 
3.I5He 


DeellnAtioD. 


+  25  42  14.83 
+  68  48  29.17 

-  23  58  34.55 
+  17  59  24.52 
+  9  32  9.47 

+  102  37  56.40 

-  3  32  6.72 

-  77  6  58.44 
+  20  49  39.46 
+  107  51  16.54 

+  3  44  27.31 
+  21  53  39.56 
+  6  50  10.88 
+  31  0  37.31 
+  48  29  18.34 

+  99  52  32.90 
+  67  35  46.83 
+  11  7  35.03 
+  2  47  40.46 

-  69  14  51.61 

-  58  47  48.61 
+  34  52  25.56 
+  117  53  50.23 
+  81  49  43.69 

-  8  9  54.01 

+  70  19  49.54 
+  52  11  46.18 
+  109  56  22.94 
+  36  54  11.15 
+  10  24  37.47 

-  80  25  43.83 
+  24  17  54.99 
+  109  12  48.10 
+  26  32  36.11 
+  41  35  52.70 

+  106  50  12.99 
+  8  35  26.48 
+  12  31  26.25 
+  65  40  34.95 
+  43  28  58.64 

+  20  25  4.10 

-  16  15  17.76 
+  37  17  27.64 

-  30  29  16.95 
+  76  J7  58.68 

+  9  53  34.28 
+  104  21  39.75 
+  23  47  5.65 

-  59  5  7.23 
+    11     8  53.31 


»i 


9.563 
10.135 
10.184 
10.589 
10.843 

11.008 
1 1 .494 
11.767 
11.990 
12.888 

12.481 
12.711 
12.993 
13  393 
13.890 

13.698 
14.857 
14.880 
15.007 
I4.b04 

14.998 
15.015 
15.168 
15  483 
15.443 

15.545 
16.807 
15.754 
15.771 
16.813 

16.898 
16.417 
I6.5:)6 
16.788 
16.953 

17.018 
17.138 
17.467 
17.803 
17.865 

18.080 
18.305 
18.308 
18.818 
18.384 

18.487 
18.587 
18.734 
18.867 
18.968 


Apparent  right  lacensiona  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  aton. 
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MEAN  PLAGES  FOB  1886.0.     (January  0^.0—0^.289,  Washington.) 


Kame  of  Star. 


d*  Chamseleontis  . 
t  Cephei   .     .     . 


S.P 


*  46  Leonis  Minoris     .     . 

*  Groombridge  1706  . 
a  Urs8B  Majoris  .     .     . 

*  Tf  Octantis      .... 

*  p^  Leonis 

*  iff  Urs89  Majoris  .  .  . 
d  Leonis 

*  y  Urso  Majoris  .     .     . 

d  Crateris 

o  Cephei  .     .     .     .  S.  P. 

r  Leonis 

X  Draconis     .... 

*  e  Hydra 

o  Leonis 

r  Cephei   .     .     .     .  S.  P. 

*  X  Urs8B  Majoris  .     .     . 

p  Leouis 

y  Vrum  Majoris  . 

Groombr.  4163      .  S.  P. 

*  ir  Virginia 

o  Virginis 

*  «  Corvi 

4  Draconis  (H.) .     .     . 

y  Corvi 

*  9  Canum  Venaticorum 
fi  Cbamseleontis .  .  . 
II  Virginis      .... 

^   6  Urse  Minoris  .     .     . 


a^  Crucis 

*  ^*  Corvi      .     .     .     .     . 

*  fi  Canom  Venaticorum 

,jr  Corvi 

K  Draconis     .... 

*  Y  Virginis  (mean)    .     . 
31  Cassiopeae  .     .     .  S.  P. 

*  31  Coronas  Borealis  .     . 
32*  Cameiopardalis  (H.) . 

*  Y  Cassiopeee  .     .     .  S.  P. 

a  Canum  Venaticorum 

*  43  Cephei  (H.)     .     .  S.  P. 

*  d  Muscse 

*  c  Virginis 

6  Virginis 

*  90  Canum  Venaticorum 

a  Urs.  Min.  {Polaris)  S.  P, 
a  Virginis  (Spica)  .     . 

*  K  Octantis 

38  Cassiopeg  .     .     .  S.  P. 


Muni. 
toSeT 


5.0 
3.3 
4.0 
6.0 
2.0 

6.0 
6.0 
3.3 
2.3 
3.3 

3.3 
5.3 
5.0 
3.3 
4.0 

5.0 
3.3 
3.7 
2.0 
2.3 

7.0 
4.3 
4.0 
3.0 

4.7 

2.0 
5.3 
5.0 
3.3 
6.0 

1.0 
2.3 
4.3 
2.3 
3.3 

2.7 

6.0 
5.0 
4.7 
2.0 

2.7 
4.3 
4.0 
2.7 
4.3 

4.7 
2.0 
1.0 
5.0 
6.3 


Bight 


10  44  41.889 
10  45  37.315 
10  46  56.080 
10  50  48.446 

10  56  41.146 

11  0  4.806 
11  1  5.320 
11  3  15.096 
11  8  2.707 
11  12  19.322 

11  13  38.509 
11  13  56.893 
li  22  4.470 
11  24  37.506 
11  27  23.711 

11  31  6.717 
11  34  40.308 
11  40  1.713 
11  43  14.674 
11  47  49.934 

11  49  17.755 
11  55  1.850 

11  59  24.109 

12  4  15.835 
12  6  51.240 

12  9  56.649 

12  10  24.735 

12  11  40.690 

12  14  4.426 

12  14  19.826 

12  20  15.016 
12  23  58.081 
12  28  19.677 
12  28  23.982 
12  28  36.855 

12  35  53.058 
12  38  7.800 
12  46  8.804 
12  48  17.899 
12  49  49.968 

12  50  41.698 
12  53  19.341 
12  54  26.491 

12  56  30.151 

13  4  2.846 

13  12  25.811 
13  16  59.218 
13  19  11.252 
13  22  39.982 
13  22  45.426 


Annual 
Varintton. 


Deolination. 


4- 


-f 


0.0103 
2.1211 
3.3705 
4.9607 
3.7502 


—  0.2862 

+  3.0621 

3.3946 

3.1087 

3.2584 

+  2.9»6I 
2.4426 
3.0862 
3.6252 
2.9424 

+  3.0712 
2.4128 
3.1917 
3.0G42 
3.1833 

+  2.8620 
3.0752 
3.0577 
3.0792 
2.8902 

-f  3.0792 
3.022B 
3.3939 
3.0685 
0.1905 

+  3.2752 
3.1021 
2.8602 
3.1411 
2.5937 

-f  3.0382 
3.8520 
2.9305 
0.:)854 
3.5765 

+  2.8160 
7.1881 
4.0289 
2.9880 
3.1009 

+  2.6972 

22.6328 

3.1533 

8.6168 

+  4.3728 


-  79  56  20.71 
+ 1 14  23  56.85 
+  34  49  45.66 
-h  78  22  50.18 
+  62  21  58.44 

-  83  58  50.85 
-f  2  34  26.40 
+  45  6  59.63 
+  21  8  53.15 
+  33  42  58.37 

-  14  9  42.75 
+  112  30  43.44 
-f  3  29  2.18 
-h  69  57  36.49 

-  31   13  17.41 

-  0  11  40.15 
+  103  0  14.33 
+  48  24  41.10 
+  15  12  33.32 
+  54  19  42.57 

+ 106  13  26.72 
+  7  14  59.97 
+  9  21  58.19 

-  21  59  9.62 
+  78  14  59.07 

-  16  54  32.13 
+  41  17  41.72 

-  78  40  44.40 

-  0  1  59.74 
+  88  19  55.19 

-  62  28  1.97 

-  15  52  49.67 
+  41  58  37.13 

-  22  45  58.41 
+  70  25  0.01 

-  0  49  27.14 
+ 105  38  6.95 
+  28  9  39.93 
+  84  1  67.15 
+  119  54  3.30 

+  38  56  2.98 

+  94  21  18.02 

-  70  66  0.21 
+  11  34  19.29 

-  4  55  48.66 

+  41  10  22.65 
+  91  17  57.24 

-  10  33  57.75 
-^  85  12  1.56 
+  110  19  21.44 


Annual 
Variation. 


—  19.002 
18.874 
19.291 
19.175 
19.359 

—  19.409 
19.484 
19.501 
19.683 
19.570 

—  19.461 
19.667 
19.801 
19.836 
19.884 

—  19.859 
20.075 
19.961 
20.119 
20.027 

—  20.022 
20.088 
20.015 
20.041 
20.023 

—  20.018 
20.066 
19.984 
20.043 
19.941 

—  20.016 
20.087 
19.618 
19.965 
19.892 

—  19.815 
19.756 
19.664 
19.597 
19.568 

—  19.516 
19.512 
19.481 
19.421 
19.317 

—  19.040 
18.932 
18.906 
18.800 

—  18.684 


*  A]»p«rent  right  aaoenaions  of  stan  marked  with  an  aateriak  are  given  after  thoae  of  standard  stars. 
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FIXED  STARS,  1886. 


MEAN  PLAGES  FOB  1886.0.    (January  0^.0—0^.289,  WashingtoiL) 


KuM  of  Star. 


C  Virginis.     . 
B.  A.C.  4536 
m  Virginis.     . 
rj  Ursse  Majoris 
7^  Bootis    .     . 


50  CassiopesB 
•    0  Apodis  . 
fi  Centauri 


JT  Hydr«  .  . 
a  Draconis     . 

d  Bootis  .  . 
K  Virginis .  . 
d  Octantis.     . 

4  Ursse  Minoris 
a  Bootis  (Arcturus) 

X  Bootis     .  .     . 

k  Virginis.  . 

e  Cassiopcie  . 

6  Bootis.    .  . 

p  Bootis     .  . 

5  UrssB  Minoris 
a^Centauri 
a  Apodis   .     . 

33  Bootis     .     . 
c  Bootis     .     . 


a' 
47 

r 

P 

48 

d 
P 


Librce     .     . 
Ceph.5i  (H.) 
Ursse  Minoris 
Scorpii  .     . 
Bootis     .     . 


Cephei  (H.) 
LibrfiB  .  . 
Bootis  .  . 
Octantis .  . 
Bootis     .     . 


r' 

ft 
a 

r 

a 


d 
9 


Ursae  Minoris  . 
Coronee  Boreal  is 
Coronse  Borealis 
Camelop.  (H.)  . 
Serpentis     .     . 

Serpentis     .     . 
Ursoe  Minoris  . 
Coronse  Borealis 
Scorpii  .     .     . 
Scorpii  .     .     . 


S 


S 


Apodis   .     .     . 
Herculis      .     . 
Groombridge  S320 
Ophiuchi     .     .     . 
Coronse  Borealis  (^mtan) 


P. 


P. 


3.3 
5.0 
6.0 
2.0 
3.0 

4.0 
5.0 
1.0 
8.7 
3.3 

5.0 
4.3 
5.0 
5.0 
l.O 

4.0 
4.7 
4.0 
4.0 
3.7 

4.7 
1.0 
4.7 
5.3 
2.3 

2.3 
6.0 
2.0 
3.3 
3.0 

6.3 
2.0 
3.0 
6.0 
4.0 

3.0 
4.0 
2.0 
4.3 
2.3 

3.3 
4.3 
4.0 
2.3 
2.0 

5.3 
4.0 
6.3 
3.0 
5.7 


Bight 


13  28  53.063 
13  29  42.338 
13  35  37.745 
13  43  2.926 
13  49  15.411 

13  53  42.808 
13  54  15.155 
13  55  46.946 

13  59  52.950 

14  1  18.235 

14  5  12.018 
14  6  48.913 
14  8  45.494 
14  9  18.322 
14  10  27.715 

14  12  2.977 
14  12  56.516 
14  19  40.709 
14  21  19.008 
14  26  55.073 


14  27 
14  31 
14  33 
14  34 
14  40 

14  44 
14  50 
14  51 
14  57 

14  57 

15  5 
15  10 
15  10 
15  17 
15  20 

15  20 
15  23 
15  29 
15  38 
15  38 

15  45 
15  48 
15  52 
15  53 
15  58 


16 
16 
16 
16 
16 


3 
5 
6 
8 
10 


46.567 
52.865 
44.589 
35.670 
0.557 

34.325 
57.967 
2.756 
23.984 
39.137 

53.091 
52.367 
54.443 
9.042 
11.053 

54.950 
7.757  [ 
51.698 
20.177 
39.180 

8.021 

8.959 

52.143 

35.609 

48.549 

20.535 
10.508 
0.626 
22.305 
24.514 


Amnud 
Tariaitian. 


■ 
+  3.0529 

2.6826 

3.1428 

2.3716 

8.8568 

+  5.0047 
5.6646 
4.1748 
3.4071 
1.6236 


4- 

+ 
+ 


-f 


2.7388 
3.1934 
8.9426 
0.3280 
2.7348 

2.2829 
3.2374 
4.8577 
2.0442 
2.5878 


^  0.1943 

+  4.0435 

7.1677 

2.2344 

2.6213 


+ 
+ 

4- 


3.3090 
7.7022 
0.2345 
3.5013 
2.2601 


+  7.3946 

3.2214 

2.4209 

12.9303 

+  2.2662 


-f 


+ 


-f 


-f 


+ 


0.1362 
2.4750 
2.5392 
6.2329 
2.9513 

2.9869 
2.2583 
2.4831 
3.5381 
3.4803 

8.7443 
1.8812 
0.1384 
3.1394 
2.2446 


Dftclfafttlffln 


O  I  It 

-  0  0  45.83 
+  37  45  59.98 

-  8  7  38.54 
-f  49  52  56.77 
+  18  58  10.34 

+  108    7  51.70 

-  76  14  43.11 

-  59  49  20.93 

-  26  7  58.41 
+  64  55  14.91 

-f  25  37  55.81 

-  9  44  33.70 

-  83  8  38.20 
+  78  4  59.68 
+   19  46  34.65 

+  46  36  43.48 

-  12  50  45.19 
+  113  6  39.56 
+  52  22  40.56 
+  30  52  19.83 

+  76  12  9.89 

-  60  22  1.09 

-  78  33  32.64 
+  44  53  48.28 
+  27  33  18.82 

-  15  34  2.84 
+  101  2  0.63 
+  74  37  16.92 

-  24  49  59.24 
+  40  50  26.06 

+  102  41  8.99 

-  8  57  41.95 
+  33  44  26.57 

-  84  4  55.06 
+  37  46  38.88 

+  72  14  22.70 

+  29  29  56.52 

+  27  5  55.89 

+  109  1  14.21 

+  6  47  5.45 

+  4  49  17.71 
+  78  8  40.90 
+  27  12  30.70 
-.  22  17  46.89 

-  19  29  33.33 

-  78  24  20.02 
+  45  14  3.09 
+  68     6  38.13 

-  3  24  0.05 
+  34     8  53.19 


AjmiMl 


—  18.584 
18.545 
ia296 
18.085 
18.178 

—  17.659 
17.606 
17.601 
17.513 
17.903 

—  17.808 
16.938 
16.979 
16.908 
18.891 

~  16.667 
16.739 
16.447 
16.768 
15.969  > 

—  16.011 
15.388 
15.721 
15.716 
I5..35I 

—  15.180 
14.721 
14.719 
14.369 
14.370 

—  13.769 
13.522 
13.594 
13.035 
12.789 

—  12.81 1 
12.605 
12.317 
11.571 
11.565 

—  11.063 
10.912 
10.623 
10.544 
10.155 

—  9.763 
0.590 
9.490 
9.529 

—  9.267 


*A.piMtfeiit  right  vo«BAi<mt  of  ttan  warkoJ,  with  aa  a«tariak  aare  girea  after  thoae  of  ■tandaTd  afan. 
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MR  AN  P1/A0E8  FOR 

1 

1886.0.     (January  0^.0— 0^.289,  Washington 

0 

Name  of  Star. 

tade. 

Right  AwMttlon. 

Aiiiiaal 

Deelinatlon. 

Annaal 
Vuiation. 

1 

•    y  Apodis 

4.3 

16  15  59*438 

8 

+  8.9994 

^^^ 

78  38  17.25 

—    8!840 

r  Herculis      .... 

3.3 

16  16  18.884 

+   J.8009 

+ 

46  35    6.47 

8.743  1 

*   19  Urs8B  Minoris  .     .     . 

5.0 

16  20  50.745 

—  1.8904 

+ 

76     1     3.60 

8.153 

a  Scorpii  {^AiUaxti) 

1.3 

16  22  25.087 

+  3.6697 

26  10  40.99 

8.390 

17  Draconis     .... 

2.7 

16  22  27.031 

0.8057 

+ 

61  46  20.57 

8.996 

^  Herculis     .... 

2.3 

16  25  19.166 

+  9.5774 

+ 

21  44  19.24 

—    8.070 

A  Draconis     .... 

5.0 

16  28  12.718 

—  0.1363 

+ 

69    0  52.52 

7.798  1 

C  Ophiuchi     .... 

2.7 

16  30  52.907 

-f  3.9988 

10  20    7.22 

7.581 

a  Trianguli  Austral  is  . 

2.0 

16  36  36.134 

6.9970 

— 

68  48  59.24 

7.194 

19  Herculis     .... 

3.3 

16  38  59.249 

9.0537 

+ 

39    8  22.38 

7.039 

a  Camelopardalis    .  S.  P. 

4.7 

16  42  43.120 

+  5.9997 

+  113  51     9.81 

—    6.633 

«  Ophiuchi     . 

d  Herculis     .... 

3.3 

16  52  16.355 

9.8373 

+ 

9  33  10.91 

5.846 

5.0 

16  57  23.839 

+  9.9119 

+ 

33  44    2.08 

5.408 

€  Ursce  Minoris  .     .     . 

4.3 

16  57  40.955 

—  6.3499 

+ 

82  13  23.76 

5.388 

•    li  Ophiuchi     .... 

2.7 

17     3  50.398 

+  3.4367 

15  34  58.15 

4.756 

a'  Herculis  [yar^     .     . 

3.5 

17     9  26.971 

+  9.7334 

+ 

14  31   15.56 

—    4.361 

•   -K  Herculis      .... 

3.0 

17  11     4.616 

9.0890 

+ 

36  56  17.22 

4.940 

•    Q  Ophiuchi     .... 

3.3 

17  15    0.504 

3.6789 

24  53    5.10 

3.969 

h  Ophiuchi  {^var^    .     . 

5.0 

17  19  24.506 

3.6588 

— 

24    4     9.67 

3.665 

•    ^  Ar» 

4.0 

17  20  48.688 

5.4006 

— 

60  35  14.26 

3.553 

Groombr.  966  .     .  S.  I^. 

6.3 

17  24  29.557 

+  7.9989 

+  105    2     2.65 

—    3.114 

•        Groombr.  944  .     .  S.  P. 

6.3 

17  25  33  774 

18.6311 

+ 

94  51  49.29 

3.014 

1      pf  Draconis     .     .     ;     . 

2.7 

17  27  51.458 

1 .3539 

+ 

52  23     9.61 

9.804 

a  Ophiuchi     .... 

2.0 

17  29  38.568 

9.7898 

+ 

12  38  37.45 

9.885 

•    i  Herculis     .... 

1 

3.3 

17  36  14.913 

+    1.6965 

+ 

46    4    2.47 

9.076 

a»  Draconis     .... 

5.0 

17  37  37.218 

—  0.3549 

+ 

68  48  37.83 

—    1.631 

/i  Herculis      .... 

3.3 

17  41  59.853 

+  9.3469 

+ 

27  47  16.30 

9.3.33 

iff  *  Draconis     .... 

4.3 

17  43  57.995 

—   1.0798 

+ 

72  12  15.92 

1.675 

*   B  Herculis      .... 

4.0 

17  52  20.589 

+  9.0551 

+ 

37  15  58.03 

0.651 

y  Draconis      .... 

2.3 

17  53  57.548 

1.3914 

+ 

51  30    9.18 

0.558 

;r*  Sagittarii     .... 

3.3 

17  58  29.081 

+  3.8514 

^ 

30  25  27.74 

—    0..351 

•    0  Herculis      .... 

4.0 

18     3    5.749 

9.3393 

+ 

28  44  50.46 

+    0.973 

98  Camelop.  (H.)  .     .  S.  P. 

4.7 

18     6  16.733 

6.6177 

+  110  38  31.68 

0.667 

M  Sagittarii     .... 

4.0 

18    6  56.751 

+  3.5866 

— 

21     5   15.37 

0.595 

^  UrssB  Minoris  .     .     . 

4.3 

18    9     5.488 

—  19.4565 

+ 

86  36  38.60 

0.846 

i      17  Serpentis    .... 

3.0 

18  15  24.666 

-h  3.1093 

_ 

2  55  38.38 

+    0.673 

1  •    I  Sagittarii     .... 

3.0 

18  20  56.108 

+  3.7096 

— 

25  29     1.30 

1.619 

1  •  /  Draconis     .     .    ^.     . 

4.0 

18  23    6.653 

—   1.0793 

+ 

72  40  58.91 

1.649 

'       1  Aquilee 

4.3 

18  29    0.214 

+  3.9645 

8  19  22.68 

9.901 

•   C  Pavonis 

4.0 

18  29  42.561 

7.0306 

— 

71  31  23.27 

9.451 

a  LyrcB  ( Yega ) .     .     . 

1.0 

18  33    4.740 

+  9.0313 

+ 

38  40  40.71 

+    3.157 

a  Octantis 

6.0 

18  35  17.097 

107.0940 

89  16  14.60 

3.055 

/?  Lyr»  {^var^    .     .     . 

4.0 

18  45  52.280 

9.9149 

+ 

33  13  50.68 

3.970 

51  Cephei  (H.)     .     .  S.  P. 

5.3 

18  46  45.673 

+99.9875 

+ 

92  46  38.76 

4.156 

a  Sagittarii     .... 

2.3 

18  48  11.782 

+  3.7918 

26  26  14.15 

4.109 

50  Draconis     .... 

6.0 

18  50    2.686 

—    1.9061 

+ 

75  17  56.44 

+    4.419 

•   y  LyrcB 

3.3 

18  54  40.768 

+  9.9443 

+ 

32  32     1.44 

4.750 

C  Aquilse 

3.0 

19    0  10.238 

9.7569 

+ 

13  41  40.09 

5.101 

•    «  Lyrse 

5.0 

19    3  14.061 

9.1419 

+ 

35  55  19.05 

5.479 

*  96  Camelopardalis     .  S.  P. 

4.7 

19    7    2.787 

+  19.9750 

+ 

97  22  20.16 

+    5.814 

*  AppsmiA  right  MOMiaioiii  of  ttan  marked  with  an  aaterisk  ara  giren  after  thoae  of  atandard  itan. 
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FIXED   8TARS,  1886. 


MEAN  PLACES  FOR  1886.0.     (January  O^.O— 0^.289,  Washington.) 


Name  of  Star. 


d  Sagittarii  . 
0  LyrsB  .  . 
d  Draconis  . 
r  Draconis  . 
Piazzi  vii.  67 


d  Aquils  .     . 

•  P  Cygni     .     . 
K  Aquilffi  .     . 

•  P  SagittSB  .     . 

X  Ursss  Minoris 


y  AquilsB  .  . 
3  Cygni  .  . 
a  Aquilse  (Allair) 

Groombr.  1374 
e  Pavonis  .     . 


e  Draconis 
fi  Aquiie  . 
Y  Sagittse  . 
c  Sagittarii 
r  AquiliB  . 


3  Ursse  Majoris  (H.)  S 
0  Aquilse  .     . 
o  *  Cygni     .     . 
o^Capricorni  . 
K  Cephei  (jw.) 


a  Pavonis 
r  Cygni 


S 


0 


re  Capricorni  . 
e  Delphini 
Groombridge  3241 

•  a  Delphini 

•  fi  Pavonis  ,  . 
Cygni  .  . 
Capricorni  . 
Cygni     .     . 

Aquarii  .     . 
18  Year  Cat.  1879 
Cygni     .     . 
UrssB  Majoris 
Cygni     .     . 

Cygni     .     . 

Cygni  .  . 
a  Cephei  .  . 
I  Pegasi  .  . 
C  Capricorni  . 

1  Draconis  (H.) 

d  Ursse  Majoris 

p  Aquarii  .     . 

P  Cephei  {pr,) 

$  Aquarii  .     . 


^2 
61' 


r 


s 


s 
s 


p. 


p. 


p. 


p. 
p. 


Ma£ml- 
tnoe. 


5.0 
4.3 
3.0 

4.7 
6.0 

3.3 
3.0 
5.0 
4.3 
6.3 

3.0 
2.7 
1.3 
5.7 
4.0 

3.7 
4.0 
3.7 
5.0 
6.0 

5.7 
3.0 
4.3 
3.0 
4.3 

2.0 
2.3 
5.0 
4.0 
6.3 

3.7 
3.0 
1.7 
4.3 
2.7 

4.7 
6.0 
4.0 
5.0 
5.0 

3.0 
4.0 
2.7 
4.3 
4.0 

4.3 

4.7 
3.0 
3.0 
5.0 


RIfbt  AHeeuIoa. 


h      m        « 

19  10  57.876 

19  12  24.633 

19  12  31.620 

19  17  44.486 

19  19  0.789 

19  19  45.027 
19  26  7.446 
19  30  45.488 
19  35  55.734 
19  37  52.555 

19  40  50.400 
19  41  24.745 
19  45  13.277 
19  46  31.842 
19  47  24.025 

19  48  33.169 
19  49  42.813 
19  53  41.252 
19  55  38.783 

19  58  34.298 

20  1  27.629 
20  5  25.332 
20  10  2.528 
20  11  43.753 
20  12  42.641 

20  16  37.840 
20  18  8.323 
20  20  47.753 
20  27  46.023 
20  30  29.537 

20  34  20.575 
20  34  40.549 
20  37  32.761 
20  39  20.603 
20  41  35.928 

20  46  30.295 
20  52  43.829 

20  52  55.398 

21  0  21.086 
21  1  47.230 

21  8  5.047 

21  10  14.456 

21  15  51.510 

21  16  48.844 

21  20  9.403 

21  20  45.725 
21  24  23.110 
21  25  33.452 
21  27  11.127 
21  31  41.000 


Annnal 
Vaiiatloii. 


4- 
4- 
+ 


8 

3.5125 
8.0790 
0.0303 
1.1150 
6.3015 


+  3.0263 

2.4194 

3.2290 

4-  2.6955 

—63.9005 


+ 


+ 


+ 


4- 


4- 


4- 


4- 


2.8522 
1.8761 
2.9277 
7.2922 
7.0542 

0.1777 
2.9471 
2.6678 
3.6954 
2.9331 

6.0531 
3.09r3 
1.8893 
3.3325 
1.9174 


4-  4.7861 
2.1536 
3.4400 

4-  2.8672 

—  0.2176 

4-  2.7878 
5.4781 
2.0443 
3.5591 
2.4275 

+  3.2401 

—  2.5383 
4-  2.2340 

5.3594 
2.6831 


H- 


2.5495 
2.3933 
1.4368 
2.7721 
3.4332 

9.0261 
5.4066 
3.1620 
0.7953 
3.1982 


DedinatioiL 


O  I  It 

-  19  9  17.37 
4-  37  55  51.77 
4-  67  27  39.64 
4-  73  8  36.75 
4-111  18  11.34 

4-  2  53  17.61 
4-  27  43  14.75 

-  7  16  48.24 
4-  17  12  44.58 
4-  88  57  27.98 

4-  10  20  9.94 
4-  44  51  10.21 
+  8  34  4.35 
4-105  46  46.06 

-  73  12  32.86 


4-  69 

+     6 

+   19 
-  28 

+     6 


58  39.32 

7  21.44 

10  59.32 
1  33.10 

57  24.53 

11  30.83 
9  32.52 

23  45.19 

53  50.75 

22  3.60 


4-111 

-  1 
4-  46 

-  12 

4-  77 

-  57  5  56.62 
+  39  53  31.64 

-  18  35  4.94 
+  10  54  59.30 
4-  72  8  43.46 

4-  15  30  87.28 

-  66  36  40.77 
4-  44  52  23.71 

-  25  40  47.48 
4-  33  32  36.71 

-  9  24  37.80 
4-  80  7  27.10 
+  40  43  42.95 
4-112  24  13.17 
+  38  11  21.02 

4-  29  45  34.71 

4-  37  33  32.71 

4-  62  6  9.77 

4-  19  19  1.75 

-  22  54  16.17 

4-  98  10  16.31 
4-109  40  10.46 

-  6  4  20.06 
+  70    3  37.06 

-  8  21  53.96 


AubwI 


+  6.093 
6.239 
6.326 
6.781 
6.815 

4-  6.915 
7.352 
7.736 
8.122 
8.317 

4-  8.533 
8.633 
9.257 
9.023 
8.950 

4-  9.174 
8.746 
9.582 
9.714 
9.926 


4- 


4- 


4- 


4- 


4- 


4- 


0.135 
0.444 
0.781 
0.902 
1.002 

1.168 
1.361 
1.642 
2.030 
2.222 

2.510 
2.507 
2.716 
2.675 
3.330 

3.278 
3.692 
3.717 
4.257 
7.521 

4.602 
5.255 
5.168 
5.232 
5.390 

5.423 
5.545 
5.653 
5.754 
5.963 


1 


I 


*  Apparent  right  asoenalom  of  ttan  marked  with  an  Mteriak  are  given  after  those  of  standard  stars. 
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MEAN  PLACES  FOR  1886.0.     (January  O^.O— 0*.289,  Washington.) 


«r8«Kr. 


74  Cygni 
X^  Octantis. 
e  Pegasi    . 
11  Gcphei  . 
jr' Cygni     . 

fi  Capricorn  i 
16  Pegasi    . 
79  Draconis 

a  Aquarii  . 

a  Gruis 


7c  Pegasi    .     . 
u  Octantis 
32  Ursse  Majoris 
0  Aquarii  .     . 
y  Aquarii  .     . 


S.P. 


7  Aquarii 

ff  Aquarii 

9  Draconis  (H.) .     .  S.  P. 

a  Lacertse 

7^  Aquarii 

226  Cephei  (B.)      .     .     . 
10  Lacertffi      .... 

P  Octantis 

C  Pegasi 

X  Pegasi 


I  Cephei 

X  Aquarii 

Groombr.  1706      .  S.  P. 
a  Pis.  Aus.  {Fomalhaui) 
o  Andromedae    .     .     . 

a  Ursas  Majoris  .     .  S.  P. 
a  Pegasi  (Markab)  .     . 

^  Aquarii 

o  Cephei 

T  Pegasi 

$  Piscium 

X  Draconis     .     .     .  S.  P. 
X  Andromedse    .     .     . 

t  Piscium 

y  Cephei 


«'i 


Aquarii 


d  Sculptoris   .     .     . 

^1  Octantis.     .     .     . 

Groombridge  4163 

<tf  Piscium .     .     .     . 


*  33  Piscium 


Marni- 
toae. 


5.0 
5.3 
2.3 
5.0 
4.3 

5.0 
5.3 
6.3 
3.0 
2.0 

4.0 
6.0 
6.0 
4.3 
3.3 

4.7 
5.0 
4.7 
4.0 
4.0 

5.3 
5.0 
4.7 
3.3 
4.0 

3.3 
4.0 
6.0 
1.3 
3.7 

2.0 
2.0 
4.3 
5.3 

4.7 

4.7 
3.3 
4.0 
4.3 
3.3 

5.0 
4.3 
5.3 
7.0 
4.0 

5.0 


Bight  Ateenaion. 


21  32  22.805 
21  33  19.053 
21  38  35.238 
21  40  15.026 
21  42  34.928 

21  47  4.823 
21  47  52.510 
21  51  26.717 

21  59  55.716 

22  1  2.664 

22  4  55.496 

22  8  32.024 

22  9  44.757 

22  10  49.074 

22  15  46.058 

22  19  27.319 
22  24  36.749 
22  25  23.198 
22  26  35.726 
22  29  29.897 

22  30  16.224 

22  34  8.790 

22  34  20.509 

22  35  46.603 

22  41  2.418 

22  45  37.315 

22  46  40.039 

22  50  48.446 

22  51  20.982 

22  56  40.598 

22*56  41.146 

22  59  4.956 

23  8  25.124 
23  13  56.893 
23  14  59.690 

23  22  11.117 
23  24  37.506 
23  31  59.179 
23  34  5.218 
23  34  40.308 


23  38 
23  42 
23  45 
23  49 
23  53 


17.332 
59.247 
22.587 
17.755 
27.458 


23  59  30.028 


Anniia] 
Yariation. 


+  2.4012 
9.8259 
2.9467 
0.9024 
2.2129 

+  3.2764 
2.7276 
0.7308 
3.0829 
3.8076 

+  2.6697 

13.2968 

4.4247 

3.1694 

3.1009 

+  3.0648 
3.1761 
5.2724 
2.4616 
3.0a37 

+  1.0786 
2.6860 
6.5070 
2.9908 
2.8849 

+  2.I2II 
3.1330 
4.9807 
3.3256 
2.7492 

+  3.7502 
2.9848 
3.1089 
2.4426 
2.9632 

+  .3.0410 
.3.6252 
2.9212 
3.0840 
2.4128 

4-  3.1173 
3.1.3:^0 
3.7012 
2.8620 
3.0782 

4-  3.0709 


DeellnatSon. 


// 


+  39  54  5.44 

-  83  14  30.23 
+  9  21  9.85 
+  70  47  11.90 
+  48  46  56.58 

-  14  5  16.69 
+  25  23  20.66 
+  73  9  47.01 

-  0  52  23.97 

-  47  30  44.69 

+  32  37  9.03 

-  86  32  43.64 
+  114  19  25.05 

-  8  21  2.17 

-  1  57  41.49 

+  0  47  57.17 

-  11  15  39.57 
+  103  42  1.32 
+  49  41  47.53 

-  0  42  17.33 

+  75  38  20.25 
+  38  27  25.58 

-  81  58  42.04 
+  10  14  11.40 
+  22  57  57.33 

+  65  36  3.15 

-  8  11  9.40 
+  101  37  9.82 

-  30  13  34.28 
+  41  42  47.86 

+  117  38  1.56 
+   14  35  31.22 

-  6  39  48.07 
+  67  29  16.56 
+  23    6  58.75 

+  5  45  9.95 
+  110  2  23.51 
+  45  50  25.10 
+  50  30.46 
+  76  59  45.67 

-  18  54  34.29 

-  28  45  37.34 

-  82  39  8.55 
+  73  46  33.28 
+  6  13  55.70 

-  6  20  42.91 


AddqaI 
Variation. 


+  16.045 
6.005 
6..349 
6.536 
6.538 

+  16.772 
6.812 
7.012 
7.350 
7.240 

+  17.575 
7.855 
7.803 
7.796 
8.034 

+  18.150 
8.313 
8.384 
8.411 
8.453 

+  18.527 
8.665 
8.670 
8.701 
8.870 

+  18.874 
9.071 
9.175 
8.989 
9.284 

+  19.359 
9.299 
9.356 
9.667 
9.654 

9.725 
9.836 
9.471 
9.482 
20.076 

+  19.958 
9.856 
9.992 
20.022 
19.931 

+  20.144 


*  AP9»mit  rigb^  atpcfisiopa  cf  atam  nutfj^ed  wttj)  ap  astedak  •»  gtTm  after  tliQW  of  atan^Aiil  stank 
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OIRCUMPOLAR  STARS, 

• 
1 

■_  —.^  ■  -  ■  . — 

/ 

( 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

j 

1 

aUrsB 
(Pol 

Minoris. 

aris.) 

51  Cepbei  (Hbt.) 

6  Urss  Minoris. 

X  Unci  Miooris. 

1 

Mean 

Solar 
Date. 

\ 

f 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
JVbrfA. 

Mean 
Solar 
Date. 

Right 

Ascen-' 

sion. 

Declina- 
tion 
Norfh. 

Right 
Ascen- 
sion. 

tion 
NwfBk. 

Jan. 

h     m 

1  17 

4-88  42 

Jan. 

h     m 

6  47 

+  87  13 

Jan. 

h     m 

18    8 

+86  36 

Jan. 

h     m 

19  36 

+88  57 

0.3 

35.02 

18.6 

0.5 

9.43 

// 
11.2 

1.0 

8 

44,17 

45.3 

1.0 

s 
67.82 

u 

4U 

1.3 

34.21 

18.7 

1.5 

9.54 

11.5 

2.0 

44.15 

45.0 

2.0 

57.35 

41. 1 

2.3 

33.39 

18.9 

2.5 

9.66 

11.8 

3.0 

44.13 

.44.7 

3.0 

56.83 

40.8 

3.3 

32.53 

19.0 

3.5 

9.78 

12.1 

4.0 

44.12 

44.3 

4.0 

56.31 

40.5 

4.3 

31.62 

19.1 

4.5 

9.90 

12.5 

5.0 

44.12 

44.0 

5.0 

55.78 

40.2 

5.3 

30.65 

19.2 

5.5 

10.01 

12.8 

6.0 

44.14 

43.6 

6.0 

55.31 

39.8 

6.3 

29.62 

19.3 

6.5 

10.08 

13.2 

7.0 

44.18 

43,2 

7.0 

54.89 

39.5 

7.3 

28.55 

19.4 

7.5 

10.12 

13.5 

8.0 

44.24 

42.9 

8.0 

54.57 

39.1 

1 

8.2 

27.46 

19.4 

8.5 

10.13 

13.9 

9.0 

44.32 

42.5 

9.0 

54.31 

1 
38.7 

9.2 

26.39 

19.5 

9.5 

10.10 

14.2 

9.9 

44.42 

-     42.1 

10.0 

54.14 

38.4 

10.2 

25.34 

19.5 

10.5 

10.05 

14.6 

10.9 

44.53 

41.8 

11.0 

54.02 

38.0 

11.2 

24.35 

19.5 

11.5 

10.00 

14.0 

11.9 

44.64 

41.5 

12.0 

53.94 

37.7 

12.2 

23.42 

19.5 

12.5 

9.95 

15.2 

12.9 

44.76 

41.2 

13.0 

53.85 

37.4 

13.2 

22.54 

19.5 

13.5 

9.90 

15.5 

13.9 

44.86 

40.9 

14.0 

53.74 

37.1 

14.2 

21.69 

19.5 

14.5 

9.88 

15.8 

14.9 

44.94 

40.6 

15.0 

53.59 

36.8 

15.2 

20.84 

19.5 

15.5 

9.86 

16.1 

15.9 

45.02 

40.3 

16.0 

53.40 

36.5 

16.2 

19.97 

19.5 

16.5 

9.88 

16.4 

16.9 

45.09 

40.0 

17.0 

53.19 

36.y 

17.2 

19.06 

19.5 

17.5 

9.87 

16.7 

17.9 

45.17 

39.7 

18.0 

52.97 

35.9 

18.2 

18.12 

19.6 

18.5 

9.88 

17.0 

18.9 

45.27 

39.4 

19.0 

52.77 

35.6 

19.2 

1 

17.13 

19.6 

19.5 

9.87 

17.3 

19.9 

45.37 

39.0 

20.0 

52.59 

35.2 

20.2 

16.09 

19.6 

20.4 

9.83 

17.7 

20.9 

45.50 

38.6 

21.0 

52.47 

34.8 

i  21.2 

15.02 

19.6 

21.4 

9.76 

18.0 

21.9 

45.65 

38.3 

22.0 

52.45 

34.5 

22.2 

13.94 

19.6 

22.4 

9.65 

18.4 

22.9 

45.82 

37.9 

23.0 

52.53 

34.1 

23.2 

1 

12.88 

19.5 

23.4 

9.51 

18.7 

23.9 

46.01 

37.6 

24.0 

52.67 

33.8 

1 

1 

24.2 

11.87 

19.5 

24.4 

9.35 

19.1 

24.9 

46.22 

37.3 

25.0 

52.88 

33.4 

25;2 

10.93 

19.4 

25.4 

9.18 

19.4 

25.9 

46.42 

37.1 

26.0 

53.10 

33.1 

26.2 

10.04 

19.3 

26.4 

9.01 

19.6 

26.9 

46.62 

36.8 

27.0 

53.34 

32.8 

27.2 

1 

9.19 

19.2 

27.4 

8.86 

19.9 

27.9 

46.81 

36.5 

28.0 

53.55 

32.5 

28.2 

8.36 

19.1 

28.4 

8.71 

20.2 

28.9 

46.99 

36.3 

29.0 

53.72 

32.9 

29.2 

7.54 

19.0 

29.4 

8.59 

20.4 

29.9 

47.17 

36.0 

30.0 

53.85 

31.9 

30.2 

6.71 

19.0 

30.4 

8.46 

20.7 

30.9 

47.34 

35.7 

31.0 

53.99 

31.6 

31.2 

5.83 

18.9 

31.4 

8.34 

21.0 

31.9 

47.53 

35.5 

32.0 

54.13 

31.3 

32.2 

4.90 

18.9 

32.4 

8.21 

21.3 

32.9 

47.73 

35.2 

FEBRUARY,    1886. 
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OIRCUMPOLAR  STABS. 
APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


a  Vnm  Minoris. 

(Polaris.) 


Bute. 


Feb. 

K9 
9.9 
3J8 
4.9 

6.9 
6.9 
7.9 

a9 

9.9 
10.9 
11.9 
19.9 

13.1 
14.1 
15.1 
16.1 


17.1 
18.1 
19.1 
.1 


91.1 
92.1 
93.1 
94.1 

95.1 
96.1 
97.1 
99.1 

99.1 


Bigbt 


toon. 


D     m 

1  16 

s 
64.90 

63.93 

69.93 

61.90 


Deolina- 

tion 
North. 


+  88  42 

18.8 
18.7 
18.6 


54.37 
53.60 
52.78 
51.93 


51.05 
50.17 
49.30 
48.47 


47.71 
47.09 
46.39 
45.80 

45.94 
44.68 
44.09 
43.46 

49.79 


60.88 

18.4 

59.90 

18.3 

58.97 

18.1 

58.11 

17.9 

• 

57.30 

17.7 

56.54 

17.6 

55.82 

17.4 

55.10 

17.3 

17.1 
17.0 
16.8 
16.7 

16.5 
16.3 
16.1 
15.9 

15.7 
15.4 
15.9 
14.9 

14.7 
14.5 
14.3 
14.1 

13.9 


Mean 
SoUur 
Date. 


Feb. 

1.4 
2.4 
3.4 
4.4 

5.4 
6.4 
7.4 
8.4 

9.4 
10.4 
11.4 
12.4 

13.4 
14.4 
15.4 
16.4 

17.4 
18.4 
19.4 
20.4 

21.4 
22.4 
23.4 
24.4 

25.3 
26.3 
27.3 
28.3 

29.3 


51  Gephei  (Hbt.) 


Bight 

Aaoen- 

aioo. 


b     m 

6  47 

8.21 
8.06 
7.87 
7.66 


7.41 
7.12 
6.84 
6.55 

6.24 

5.99 

'5.72 

5.49 

5.28 
5.05 
4.82 

4.58 

4.30 
3.99 
3.65 
3.20 

2.91 
2.54 
2.17 
1.83 

1.49 
1.16 
0.85 
0.54 

0.22 


DeoUna- 

tlon 

North, 


4-87  13 


21.3 
21.6 
22.0 
92.3 


22.6 
22.9 
23.2 
93.4 

23.7 
23.9 
24.1 
24.3 


24.6 
24.8 
25.1 
25.3 


25.6 
25.9 
26.2 
26.4 

26.6 
26.8 
27.0 
27.1 

27.3 
27.5 
27.6 
27.8 

28.0 


Mean 
Solar 
Date. 


Feb. 

1.9 
2.9 
3.9 
4.9 

5.9 
6.9 
7.9 
8.9 

9.9 
10.9 
11.9 
12.9 

13.9 
14.9 
15.9 
16.8 

17.8 
18.8 
19.8 
20.8 


21.8 
22.8 
23.8 
24.8 


25.8 
26.8 
27.8 
28.8 

29.8 


S  Vnm  Minoris. 


Bight 

Aiioen- 

■ion. 


h    m 

18    8 

s 
47.73 
47.94 
48.17 
48.42 


48.70 
48.99 
49.97 
49.56 

49.84 
50.10 
50.35 
50.59 

50.83 
51.08 
51.33 
51.61 

51.92 
52.24 
52.57 
52.91 

53.26 
53.60 
53.94 
54.26 

.54.57 
54.87 
55.17 
55.48 

55.81 


Dedina- 

tion 

North. 


+86  36 

35.2 
34.9 
34.5 
34.9 


34.0 
33.7 
33.5 
33.2 


33.0 
32.8 
32.6 
32.4 


32.2 
32.0 
31.8 
31.5 

31.8 
31.0 
30.8 
30.6 

30.5 
30.3 
30.2 
30.1 

30.0 
29.8 
29.7 
99.5 

29.4 


Mean 
SoUr 
Date. 


A  Vnm  Minoris. 


Feb. 

1.0 
2.0 
2.9 
3.9 


4.9 
5.9 
6.9 
7.9 

8.9 

9.9 

10.9 

11.9 

12.9 
13.9 
14.9 
15.9 

16.9 
17.9 
18.9 
19.9 


20.9 
21.9 
22.9 
23.9 


24.9 
25.9 
26.9 
27.9 

28.9 
29.9 


Bight 

Aaoen- 

flion. 


b     m 

19  36 

s 
54.13 

54.29 

54.51 

54.79 


55.16 
55.61 
56.12 
56.67 

57.93 
57.79 
58.30 
58.78 

59.22 
59.63 
60.03 
60.46 

60.96 
61.54 
62.18 
62.90 

63.68 
64.51 
65.35 
66.16 

66.93 
67.68 
68.:)9 
69.08 


69.79 
70.69 


Beolin*- 

tion 

North, 


+88  67 

31.3 
31.0 
30.6 
30.3 


99.9 
99.5 
29.2 
98.9 

28.6 
28.3 
28.0 
97.8 

27.5 
27.2 
27.0 
26.7 

26.3 
96.0 
25.7 
95.4 

95.1 
24.9 
24.6 
24.4 

24.2 

94.0 
23.8 
23.6 


23.3 
23.0 
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MARCH,    1886. 


A] 

PPARENl 

'PLA< 

CIRC 
3ESF0B 

JUMPOI 

AR  1 

TER  ' 

aTARR, 

rRANsn 

1 

?  AT  WAI 

WTNG 

ITON. 

,  THK  UI 

a  Ursa 
(Pol 

Minorit. 

oris.) 

51  Cephei  (Hbt.) 

6  Una  Minorit. 

AUiwi 

Minorif. 

Mean 
Solsr 
Date. 

\ 

^ 

Mean 

Solsr 
Date. 

Mean 
Soltf 
Date. 

Mean 
Solar 
Date. 

Riglit 

Afloen- 

sion. 

DeeUnA- 

tion 

JlTorfA. 

Right 

Aaoein- 

•ton. 

BeolioA- 

tiOB 

Right 

Asoen- 

sion. 

Declina- 
tion 

Right 

Aaoen* 

■ion. 

Dedina* 

tiMI 

JTofO. 

Mar. 

h    m 

1  16 

+  88  42 

Mar. 

h     m 

6  46 

4-87  13 

Mar. 

h     m 

18    8 

4-86  36 

Mar. 

h    m 

19  37 

4-88  57 

1.1 

42.79 

13.9 

1.3 

60.22 

28.0 

1.8 

55.81 

29.4 

1.9 

10.62 

n 

23.0 

2.1 

42.09 

13.6 

2.3 

59.86 

28.2 

2.8 

56.15 

29.2 

2.9 

11.32 

92.8 

3.1 

41.37 

13.4 

3.3 

5:).48 

28.4 

3.8 

56.62 

29.0 

3.9 

12.21 

32.5 

4.1 

40.66 

13.1 

4.3 

59.07 

28.6 

4.8 

56.90 

28.9 

4.9 

13.17 

82.2 

5.1 

39.98 

12.8 

5.3 

58.67 

28.8 

5.8 

57.29 

28.8 

5.9 

14.18 

22.0 

6.1 

39.36 

12.5 

6.3 

58.18 

29.0 

6.8 

57.68 

28.7 

6.9 

15.23 

21.8 

7.1 

38.81 

12.2 

7.3 

57.72 

29.1 

7.8 

58.06 

28.6 

7.9 

16.29 

21.6 

8.1 

38.32 

11.9 

8.3 

57.28 

29.2 

8.8 

58.44 

28.5 

8.9 

17.34 

21.4 

9.1 

37.90 

11.6 

9.3 

56.85 

29.3 

9.8 

58.81 

28.5 

9.9 

18.36 

21.2 

10.1 

37.52 

11.3 

10.3 

56.44 

29.4 

10.8 

59.16 

28.5 

10.8 

19.34 

21.1 

11. 1 

37.16 

*   11.0 

11.3 

56.05 

29.5 

11.8 

59.49 

*      28.4 

11.8 

20.26 

20.9 

12.1 

36.81 

10.8 

12.3 

55.70 

29.6 

12.8 

59.81 

28.4 

12.8 

21.16 

20.8 

13.1 

36.44 

10.5 

13.3 

55.33 

29.7 

13.8 

60.14 

28.3 

13.8 

22.02 

20.6 

14.1 

36.03 

10.3 

14.3 

54.98 

29.8 

14.8 

60.46 

28.2 

14.8 

22.89 

20.6 

16.1 

35.58 

10.0 

15.3 

54.62 

29.9 

15.8 

60.80 

28.1 

15.8 

23.79 

20.3 

16.1 

35.10 

9.8 

16.3 

54.24 

30.0 

16.8 

61.16 

28.1 

16.8 

24.76 

20.1 

17.1 

34.62 

9.5 

17.3 

53.82 

30.2 

17.8 

61.54 

28.0 

17.8 

25.79 

19.9 

18.1 

34.15 

9.2 

18.3 

53.38 

30.3 

18.8 

61.03 

27.9 

18.8 

26.90 

19.7 

IS».l 

:«.73 

8.9 

19.3 

52.91 

30.4 

19.8 

62.33 

27.9 

19.8 

28.07 

19.6 

20.1 

33.37 

8.5 

20.3 

52.43 

30.5 

20.8 

62.72 

27.9 

20.8 

29.27 

19.4 

21.1 

33.07 

8.2 

21.3 

51.95 

30.5 

21.8 

63.11 

27.9 

21.8 

30.48 

19.3 

22.1 

32.85 

7.9 

22.3 

51.48 

30.5 

22.8 

63.60 

28.0 

22.8 

31.66 

19.2    \ 

23.1 

32.69 

7.5 

23.3 

51.04 

30.5 

23.8 

63.87 

28.0 

23.8 

32.81 

19.1 

24.0 

32.57 

7.2 

24.3 

50.61 

30.5 

24.7 

64.22 

28.1 

24.8 

33.90 

19.1 

25.0 

32.45 

6.9 

25.3 

50.21 

30.6 

25.7 

64.56 

28.1 

« 
25.8 

34.95 

19.0 

26.0 

32.32 

6.6 

26.3 

49.81 

30.6 

26.7 

64.89 

28.1 

26.8 

35.97 

18.9    ' 

27.0 

32.16 

6.3 

27.3 

49.44 

30.6 

27.7 

65.23 

28.2 

27.8 

36.98 

18.8 

28.0 

31.97 

6.1 

28.3 

49.04 

30.6 

28.7 

65.67 

28.2 

28.8 

38.01 

lar 

29.0 

31.74 

5.8 

29.3 

48.64 

30.7 

29.7 

65.92 

28.2 

29.8 

30.08 

i&6 

30.0 

31.49 

5.5 

30.3 

48.21 

30.7 

30.7 

66.30 

28.2 

30.8 

40.21 

18.6 

31.0 

31.24 

5.1 

31.3 

47.76 

30.8 

31.7 

66.68 

28.2 

31.8 

41.40 

I&4 

32.0 

• 

31.02 

4.8 

32.3 

47.28 

30.8 

32.7 

67.07 

28.2 

32.8 

42.65 

18.3 
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OIROUMPOLAR  STARS, 

t 

1 

APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Heu 

Solar 
Date. 

a  Vnm  Minoris. 
(PoUris.) 

Mean 
Solar 
Date. 

51  Ceph< 

Bi  (Hit.) 

Mean 
Solar 
Date. 

6  Vnm 

Minoris. 

Mean 
Solar 
Date. 

X  Vnm  Minoris. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
IforOL 

Bight 
Ascen- 
sion. 

Declina- 
tion 
IforUL 

Right 
Ascen- 
sion. 

Dedina. 

tion 

North, 

Apr. 

b    m 

1  16 

+  88  41 

Apr. 

h    m 

6  46 

+87  13 

Apr. 

h    m 

18    9 

+  86  36 

Apr. 

h    m 

19  37 

+  88  57 

1.0 

31.02 

64.8 

1.3 

s 
47.28 

30.8 

1.7 

7.07 

28.2 

1.8 

42.65 

18.3 

3.0 

30.85 

64.5 

2.3 

46.79 

30.8 

2.7 

7.46 

28.3 

2.8 

43.93 

18.2 

3.0 

30.74 

64.1 

3.2 

46.29 

30.8 

3.7 

7.86 

28.4 

3.8 

45.22 

18.1 

4.0 

30.71 

63.8 

4.2 

45.61 

30.7 

4.7 

8.25 

28.5 

4.8 

46.50 

18.1 

6.0 

30.75 

63.4 

5.2 

45.33 

30.7 

5.7 

8.60 

28.6 

5.8 

47.75 

18.1 

6.0 

30.84 

63.1 

6.2 

44.89 

30.6 

6.7 

8.93 

i».8 

6.8 

48.93 

18.1 

7.0 

30.97 

62.7 

7.2 

44.47 

30.5 

7.7 

9.26 

28.9 

7.8 

50.06 

18.1 

8.0 

31.10 

62.5 

8.2 

44.09 

30.5 

8.7 

9.57 

29.0 

8.8 

51.13 

18.2 

9.0 

31.22 

62.2 

9.2 

43.72 

30.4 

9.7 

9.86 

29.1 

9.8 

52.15 

18.2 

10.0 

31.31 

61.9 

10.2 

43.35 

30.3 

10.7 

10.16 

29.2 

10.8 

53.16 

18.2 

11.0 

31.37 

61.6 

11.2 

42.99 

30.3 

11.7 

10.47 

29.3 

11.8 

54.18 

18.1 

19.0 

31.40 

61.4 

12.2 

42.62 

30.3 

12.7 

10.79 

29.4 

12.8 

55.25 

18.1 

13.0 

31.41 

61.1 

13.2 

42.22 

30.2 

13.7 

11.13 

29.5 

13.8 

56.36 

18.1 

14.0 

31.43 

60.7 

14.2 

41.80 

30.2 

14.7 

11.47 

29.6 

14.8 

57.53 

18.1 

15.0 

31.48 

60.4 

15.2 

41.37 

30.1 

16.7 

11.82 

29.7 

15.8 

58.76 

18.1 

16.0 

31.58 

60.1 

16.2 

40.91 

30.0 

16.7 

12.17 

29.9 

16.7 

60.03 

18.1 

17.0 

31.75 

59.7 

17.2 

40.46 

29.9 

17.7 

12.61 

30.1 

17.7 

61.29 

18.1 

lao 

31.99 

59.4 

18.2 

40.02 

29.8 

18.7 

12.84 

30.3 

18.7 

62.54 

18.2 

19.0 

32.30 

59.1 

19.2 

39.59 

29.7 

19.7 

13.16 

30.5 

19.7 

63.76 

18.3 

90.0 

32.65 

58.8 

20.2 

39.19 

29.5 

20.7 

13.46 

30.7 

i».7 

64.91 

18.4 

21.0 

33.02 

58.5 

21.2 

38.83 

29.3 

21.7 

13.74 

30.9 

21.7 

65.99 

18.5 

23.0 

33.39 

58.2 

22.2 

38.47 

29.2 

22.7 

14.00 

31.1 

22.7 

67.01 

18.6 

23.0 

33.73 

57.9 

23.2 

38.13 

29.0 

23.7 

14.26 

31.2 

23.7 

68.02 

18.7 

24.0 

34.04 

57.7 

24.2 

37.80 

28.9 

24.7 

14.53 

31.4 

24.7 

69.02 

18.7 

25.0 

34.31 

57.4 

25.2 

37.47 

28.8 

25.7 

14.80 

31.6 

25.7 

70.03 

18.8 

26.0 

34.55 

57.1 

26.2 

37.12 

28.7 

26.7 

15.08 

31.7 

26.7 

71.08 

18.8 

27.0 

34.78 

56.9 

27.2 

36.74 

28.6 

27.7 

15.38 

31.9 

27.7 

72.18 

18.9 

28.0 

35.02 

56.6 

28.2 

36.35 

28.5 

28.7 

15.68 

32.1 

28.7 

r3.35 

18.0 

28.9 

35.30 

56.3 

29.2 

35.94 

28.3 

29.7 

15.99 

32.3 

29.7 

74.55 

19.0 

29.9 

35.64 

55.9 

30.2 

35.53 

28.2 

30.6 

16.29 

32.5 

30.7 

75.76 

19.1 

30.9 

36.05 

55.6 

31.2 

35.12 

28.0 

31.6 

16.58 

32.8 

31.7 

76.95 

19.3 

31.9 

36.53 

56.3 

• 

20 
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CIRCUMPOLAR  STARS. 
APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Moan 

Solar 
Date. 


May 

1.9 
8.9 
3.9 
4.9 


5.9 
6.9 
7.9 
8.9 

9.9 
10.9 
11.9 
12.9 

13.9 
14.9 
15.9 
16.9 

17.9 
18.9 
19.9 
80.9 

81.9 
88.9 
83.9 
24.9 

25.9 
26.9 
27.9 
28.9 

29.9 
30.9 
31.9 
32.9 


aUrse  Minoris. 
(Polaris.) 


Klglit 
Ascen- 
sion. 


h     m 

1  16 

s 
.36.53 

37.08 

37.66 

38.24 


38.88 
39.39 
39.91 
40.39 

40.84 
41.29 
41.76 
42.27 

48.84 
4.3.48 
44.18 
44.98 

45.68 
46.46 
47.81 
47.93 

48.60 
49.83 
49.84 
50.44 

51.06 
51.73 
58.46 
53.87 

54.13 
55.03 
55.95 
56.86 


Declina- 
tion 
North. 


-f-88  41 


55.3 
55.0 
54.7 
54.5 


54.3 
54.1 
53.8 
53.6 

53.4 
5.3.3 
58.9 
53.7 

58.4 
58.8 
51.9 
51.7 

51.5 
51.8 
51.1 
50.9 

50.7 
50.6 
50.4 
50.8 

50.0 
49.8 
49.6 
49.4 

49.8 
49.0 
48.9 

48.8 


5rCeph( 

Mean 
Solar 
l>at«. 

Right 

Ascon- 

sion. 

May 

h     m 

6  46 

1.8 

35.18 

8.8 

34.73 

3.8 

34.37 

4.8 

34.04 

5.8 

33.74 

6.8 

33.48 

7.8 

33.23 

'8.3 

38.98 

9.1 

38.78 

10.1 

38.45 

11.1 

38.18 

18.1 

31.86 

13.1 

31.54 

14.1 

31.88 

15.1 

30.91 

16.1 

30.68 

17.1 

30.36 

18.1 

30.13 

19.1 

89.98 

80.1 

39.73 

31.1 

39.56 

88.1 

39.39 

83.1 

89.80 

84.1 

39.00 

85.1 

88.78 

86.1 

38.55 

87.1 

88.30 

88.1 

28.06 

89.1 

27.85 

30.1 

87.64 

31.1 

87.49 

38.1 

87.36 

Declina- 
tion 
North, 


4-87  13 


88.0 
27.8 
27.6 
27.4 


27.1 

26.9 
26.7 
26.5 


26.3 
26.2 
26.0 
25.8 


25.6 
25.4 
25.1 
24.9 


24.6 
24.3 
24.0 
23.8 

23.5 
23.3 
23.1 
28.8 


28.6 
22.4 
23.1 
31.8 


81.6 
81.3 
80.9 
30.6 


Mean 
Solar 
Date. 


May 


1.6 
8.6 
3.6 
4.6 


5.6 
6.6 
7.6 
8.6 

9.6 
10.6 
11.6 
18.6 


13.6 
14.6 
15.6 
16.6 

17.6 
18.6 
19.6 
30.6 

31.6 
23.6 
33.6 
34.6 

35.6 
36.6 
37.6 
88.6 

89.6 
30.6 
31.6 
38.6 


6  Uran  Minoris. 


Bight 
Ascen- 
sion. 


h    m 

18    9 

s 
16.58 
16.86 
17.11 
17.33 


17.58 
17.71 
17.90 
18.10 

18.30 
18.51 
18.73 
18.94 

19.17 
19.39 
19.60 
19.78 

19.95 
30.10 
30.84 
80.36 


30.48 
20.60 
80.73 

80.87 


31.08 
81.17 
31.38 
31.46 

81.59 
81.69 
81.76 
31.88 


Declina- 
tion 
North. 


+86  36 

// 
3:2.8 

33.0 

33.3 

.33.6 


33.8 
34.1 
?4.3 
34.5 


34.7 
35.0 
35.8 
35.4 


35.7 
36.0 
36.3 
36.6 


Mean 
Solar 
Date. 


A  Vnm  MinoriB. 


May 

1.7 
8.7 
3.7 
4.7 


5.7 
6.7 

7.7 
8.7 

9.7 
10.7 
11.7 
13.7 

13.7 
14.7 
15.7 
16.7 


36.9 

17.7 

37.8 

18.7 

37.5 

19.7 

37.8 

80.7 

:i&,\ 

81.7 

38.3 

88.6 

38.6 

3.3.6 

38.8 

84.6 

39.1 

35.6 

39.4 

26.6 

39.7 

27.6 

40.0 

28.6 

40.4 

29.6 

40.7 

30.6 

41.0 

31.6 

41.4 

38.6 

Right 

A  seen- 

sion. 


h     m 

19  38 

s 
16.95 

18.11 

19.80 

80.28 


31.16 
88.05 
22.91 
23.75 

24.61 
25.51 
26.45 
27.46 

28.50 
29.53 
30.53 
31.50 

32.40 
33.24 
34.03 
34.75 

35.43 
36.13 
36.86 
37.62 

38.42 
39.25 
40.10 
40.94 


Dedina. 

tion 

North. 


+  88  57 


19.3 
19.4 
19.6 
19.7 


19.9 
20.1 
80.3 
20.4 

20.5 
20.7 
80.8 
81.0 

21.1 
21.3 
21.5  I 
21.7 

28.0 
88.8 
28.4 
88.7 


88.9 
83.1 
83.3 
83.5 


83.7 
3:{.9 
84.1 
84.3 


41.75 

84.6 

43.51 

84.9 

43.18 

25.8 

43.77 

85.5 

JUNE,   1886. 


307 


CIRCUMPOT.AR  STABS, 

APPAI:ENT  places  for  the  upper  transit  at  WASHINGTON. 

Mmd 
Solar 
Date. 

a  UruB  Minoris. 
(Polaris.) 

Mean 
Solar 
Date. 

51  Cephi 

91  (Key.) 

Hean 
Solar 
Date. 

6Vnm 

Minoris. 

Mean 
SoUr 
Date. 

X  Vnm  Minorls. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North, 

June 

b     m 

1  16 

+88  4l' 

June 

h    m 

6  46 

+87  13 

Jane 

h    m 

18    9 

+86  36 

June 

h     m 

19  38 

+  88  57 

1.9 

S 

56.86 

48.8 

1.1 

's 
27.36 

426'.6 

1.6 

21.82 

II 

41.4 

1.6 

s 
43.77 

25.5 

1 

2.9 

57.74 

48.7 

2.1 

27.27 

20.3 

2.6 

21.86 

41.7 

2.6 

44.28 

25.8 

3.9 

58.58 

48.6 

3.1 

27.19 

20.0 

3.6 

21.88 

42.0 

3.6 

44.74 

26.0 

4.8 

59.38 

48.5 

4.1 

27.13 

19.7 

4.6 

21.91 

42.3 

4.6 

45.18 

26.3 

5.8 

60.14 

48.4 

5.1 

27.07 

19.4 

5.6 

21.93 

42.6 

5.6 

45.61 

26.6 

6.8 

60.88 

48.3 

6.1 

27.01 

19.2 

6.5 

21.96 

42.9 

6.6 

46.08 

26.8 

7.8 

61.62 

48.2 

7.1 

26.92 

18.9 

7.5 

22.01 

43.1 

7.6 

46.59 

27.0 

8.8 

62.38 

48.1 

8.1 

26.82 

18.7 

8.5 

22.07 

43.4 

8.6 

47.13 

27.3 

9.8 

63.19 

46.0 

9.1 

26.71 

16.4 

9.5 

22.12 

43.7 

9.6 

47.70 

27.6 

10.8 

64.07 

47.8 

lO.I 

26.58 

18.1 

10.5 

22.18 

44.1 

10.6 

48.29 

27.8 

n.8 

65.01 

47.7 

11.1 

26.46 

17.8 

11.5 

22.22 

44.4 

11.6 

48.87 

28.1 

12.8 

65.99 

47.6 

12.1 

26.36 

17.5 

12.5 

22.24 

44.8 

12.6 

49.41 

28.4 

13.8 

66.99 

47.5 

13.1 

26.28 

17.1 

13.5 

22.24 

45.1 

13.6 

49.89 

28.8 

14.8 

68.00 

47.5 

14.1 

26.25 

16.6 

14.5 

22.23 

45.5 

14.6 

50.28 

29.1 

15.8 

69.00 

47.4 

15.1 

26.24 

16.5 

15.5 

22.19 

45.8 

15.6 

50.60 

29.5 

16.8 

69.95 

47.4 

16.0 

26.24 

16.1 

16.5 

22.14 

46.1 

16.6 

50.87 

29.8 

17.8 

70.85 

47.4 

17.0 

26.28 

15.8 

17.5 

22.08 

46.5 

17.6 

51.10 

30.1 

18.8 

71.71 

47.3 

18.0 

26.30 

15.5 

18.5 

22.03 

46.8 

18.6 

51.31 

30.4 

19.8 

72.53 

47.3 

19.0 

26.34 

15.3 

19.5 

21.98 

47.0 

19.6 

51.52 

30.6 

20.8 

73.33 

47.3 

20.0 

26.34 

15.0 

20.5 

21.94 

47.3 

20.6 

51.77 

30.9 

21.8 

74.13 

47.2 

21.0 

26.34 

14.7 

21.5 

21.92 

47.6 

21.6 

52.07 

31.2 

22.8 

74.96 

47.1 

22.0 

26.32 

14.4 

22.5 

21.90 

47.9 

22.6 

52.40 

31.4 

23.8 

75.84 

47.1 

23.0 

•   26.28 

14.1 

23.5 

21.87 

48.2 

23.6 

52.74 

31.7 

24.8 

76.77 

47.0 

24.0 

26.24 

13.9 

24.5 

21.84 

48.5 

24.6 

53.09 

32.0 

25.8 

77.77 

47.0 

25.0 

26.24 

13.5 

25.5 

21.79 

48.9 

25.6 

53.41 

32.4 

26.8 

78.83 

47.0 

26.0 

26.23 

13.2 

26.5 

21.73 

49.2 

26.6 

53.67 

32.7 

27.8 

79.90 

46.9 

27.0 

26.27 

12.9 

27.5 

21.65 

49.6 

27.6 

53.85 

33.1 

28.8 

80.97 

47.0 

28.0 

26.34 

12.5 

28.5 

21.53 

49.9 

28.5 

53.95 

33.4 

29.8 

82.00 

47.0 

29.0 

26.45 

12.2 

29.5 

21.39 

50.3 

29.5 

53.97 

33.8 

30.8 

82.99 

47.1 

30.0 

26.59 

11.8 

30.5 

21.24 

50.6 

30.5 

53.93 

34.1 

31.8 

83.92 

47.1 

31.0 

26.72 

11.5 

31.5 

21.09 

50.9 

31.5 

53.84 

34.5 
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JULY,    1886. 


OIRCUMPOLAR  STARS 

• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

* 

Mean 
Solar 
Date. 

aUrsflB  Minoris. 
{Polaris.) 

Mean 
Solar 
Date. 

51  Cephei  (Hey.) 

Mean 
Solar 
Date. 

6  UrsaB  Minoris. 

Mean 

A  Uns  Minoris. 

1 

Right 

Ascen- 

aion. 

Declina- 
tion 
North. 

Bight 

Aacen- 

sion. 

Declina- 
tion 
North. 

Bight 

Aacen- 

aion. 

Declina- 
tion 
North. 

Date. 

Bight 

^Bce^- 

aion. 

Declina- 
tion 
Nwrlk. 

July 

h    m 

1  17 

+  88  4l' 

July 

h    m 

6  46 

+  87  13 

July 

h    m 

18    9 

+86  36 

July 

h    m 

19  38 

+88  57 

1.8 

a 
23.92 

47.1 

1.0 

26.72 

11.5 

1.5 

21.09 

50.9 

1.5 

a 
53.84 

1$ 

d4.5 

2.8 

24.81 

47.2 

2.0 

26.88 

11.2 

2.5 

20.94 

51.2 

2.5 

53.74 

34.8 

3.8 

25.66 

47.2 

3.0 

27.03 

10.9 

3.5 

20.80 

51.4 

3.5 

53.66 

35.1 

4.8 

26.51 

47.3 

4.0 

27.15 

10.7 

4.5 

20.67 

51.7 

4.5 

53.61 

35.4 

5.8 

27.36 

47.3 

5.0 

27.27 

10.4 

6.5 

20.54 

51.9 

5.5 

53.60 

35.6 

6.8 

28.23 

47.3 

6.0 

27.37 

lO.l 

6.5 

20.42 

52.2 

6.5 

53.64 

35.9 

7.8 

29.16 

47.4 

7.0 

27.46 

9.8 

7.5 

20.31 

52.5 

7.5 

53.70 

36.3 

8.8 

30.16 

47.4 

8.0 

27.54 

9.5 

8.5 

20.19 

52.9 

8.5 

53.74 

36.6 

9.8 

31.20 

47.4 

9.0 

27.64 

9.2 

9.5 

20.04 

53.2 

9.5 

53.75 

36.9 

10.7 

32.26 

47.5 

10.0 

27.77 

8.9 

10.5 

19.88 

53.5 

10.5 

53.70 

37.3 

11.7 

33.32 

47.5 

11.0 

27.91 

8.5 

11.5 

19.71 

53.8 

11.5 

53.59 

37.7 

18.7 

34.37 

47.6 

12.0 

28.09 

8.2 

12.4 

19.51 

54.2 

12.5 

53.40 

38.0 

13.7 

35.39 

47.8 

13.0 

28.31 

7.8 

13.4 

19.30 

64.5 

13.5 

53.14 

38.4 

14.7 

36.35 

47.9 

14.0 

28.53 

7.5 

14.4 

19.08 

.  54.8 

14.5 

52.82 

38.7 

15.7 

37.25 

48.0 

15.0 

28.78 

7.3 

15.4 

18.86 

55.0 

15.5 

52.49 

39.1 

16.7 

38.10 

48.1 

16.0 

29.01 

7.0 

16.4 

18.65 

55.3 

16.5 

52.17 

39.4 

17.7 

38.93 

48.2 

17.0 

29.25 

6.7 

17.4 

18.45 

55.5 

17.5 

51.86 

39.7 

18.7 

39.74 

48.3 

18.0 

29.45 

6.5 

18.4 

18.25 

55.8 

18.5 

61.57 

40.0 

19.7 

40.55 

48.4 

19.0 

29.64 

6.2 

19.4 

18.06 

56.0 

19.5 

51.33 

40.2 

20.7 

41.41 

48.5 

20.0 

29.82 

5.9 

20.4 

17.88 

56.3 

20.5 

61.13 

40.5 

21.7 

42.32 

48.6 

20.9 

29.98 

5.7 

21.4 

17.69 

56.5 

21.5 

50.94 

40.8  ! 

22.7 

43.28 

48.7 

21.9 

30.15 

5.4 

22.4 

17.49 

.    56.8 

22.5 

50.72 

41.2  1 

23.7 

44.28 

48.8 

22.9 

30.36 

5.1 

23.4 

17.27 

57.1 

23.5 

50.46 

41.5 

24.7 

45.31 

48.9 

23.9 

30.57 

4.8 

24.4 

17.03 

57.4 

24.5 

60.14 

41.9 

25.7 

46.34 

49.1 

24.9 

30.83 

4.4 

25.4 

16.77 

57.7 

25.5 

49.73 

42.2 

26.7 

47.35 

49.3 

25.9 

31.11 

4.1 

26.4 

J  6.48 

58.0 

26.5 

49.24 

42.6 

27.7 

48.31 

49.5 

26.9 

31.43 

3.8 

27.4 

16.18 

58.3 

27.5 

48.67 

42.9 

28.7 

49.22 

49.7 

27.9 

31.77 

3.5 

28.4 

15.68 

68.5 

28.5 

48.05 

43.3 

29.7 

50.06 

49.9 

28.9 

32.10 

3.3 

29.4 

15.58 

58.7 

29.5 

47.41 

43.6 

30.7 

50.87 

50.1 

29.9 

32.45 

3.0 

30.4 

15.28 

58.9 

30.5 

46.78 

43.9 

31.7 

51.65 

50.2 

30.9 

32.78 

2.8 

31.4 

15.00 

59.1 

31.5 

46.18 

44.1 

32.7 

52.41 

50.4 

31.9 

33.09 

2.6 

32.4 

14.72 

59.4 

32.5 

45.62 

44.4 

32.9 

33.38 

2.3 
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OIROUMPOTiAR  STARS, 

• 

1 

APPARENT  PLACES  FOE  THE  UPPER  TRAN3IT  AT  WASHINGTON. 

Mem 

a  Ursa  Minoris. 
(PolarU.) 

Mean 
Sohir 
Dat«. 

51  Ceph 

ei  (Key.) 

Mean 
Solar 
Date. 

dUrtMB 

Minoris. 

Mean 
Solar 
Date. 

A  Uras  Minoris. 

Date. 

Right 

A«oen- 

sion. 

Dedina- 

tion 

North. 

Bight 
A80«n- 

SiOD. 

Deolina. 

tion 

Korth, 

Bight 

Aaoen- 

aion. 

Deolina- 

tion 

North. 

Bight 

Aacen> 

aion. 

Declina- 
tion 
North: 

Aug. 

h     m 

1  17 

+88  41 

Ang. 

h    n 

6  46 

+87  12 

Aug. 

h    m 

18    9 

+  86  36 

Aug. 

h    m 

19  38 

+  88  57 

1.7 

58.41 

50.4 

1.9 

33.38 

01 
68.3 

1.4 

14.78 

59.4 

1.5 

45.68 

44.4 

8.7 

53.19 

50.6 

8.9 

33.67 

68.1 

814 

14.45 

59.6 

8.5 

45.10 

44.7 

3.7 

54.01 

50.8 

3.9 

33.94 

61.8 

3.4 

14.18 

59.8 

3.5 

44.61 

45.0 

4.7 

54.88 

50.9 

4.9 

34.81 

61.6 

4.4 

13.98 

60.0 

4.4 

44.14 

45.3 

5.7 

55.80 

51.1 

5.9 

34.51 

61.3 

5.4 

13.65 

60.3 

5.4 

43.64 

45.6 

6.7 

56.75 

51.3 

6.9 

34.83 

61.0 

6.4 

13.35 

60.5 

6.4 

43.10 

46.0 

7.7 

57.71 

51.5 

7.9 

35.18 

60.7 

7.4 

13.04 

60.8 

7.4 

43.49 

46.3 

8.7 

58.66 

51.7 

8.9 

35.56 

60.4 

8.4 

18.71 

61.0 

8.4 

41.81 

46.6 

9.7 

59.58 

51.9 

9.9 

35.94 

60.8 

9.4 

18.37 

6). 3 

9.4 

41.06 

47.0 

10.7 

60.44 

58.8 

10.9 

36.37 

59.9 

10.4 

18.08 

61.5 

10.4 

40.35 

47.3 

11.7 

61.83 

58.5 

11.9 

36.77 

59.7 

11.4 

11.66 

61.7 

11.4 

39.41 

47.6 

18.7 

61.96 

58.7 

18.9 

37.19 

59.5 

18.4 

11.31 

61.8 

18.4 

38.57 

47.9 

13.7 

68.65 

58.9 

13.9 

37.56 

59.3 

13.4 

10.97 

68.0 

13.4 

37.74 

48.1 

14.7 

63.31 

53.8 

14.9 

37.98 

59.1 

14.4 

10.64 

68.1 

14.4 

36.95 

48.4 

15.7 

63.97 

53.4 

15.9 

38.87 

58.9 

15.4 

10.38 

68.3 

15.4 

36.31 

48.6 

16.6 

64.66 

53.6 

16.9 

38.60 

58.7 

16.4 

10.01 

68.5 

16.4 

35.50 

48.9 

17.6 

65.39 

53.8 

17.9 

38  93 

58.5 

17.4 

9.70 

68.6 

17.4 

34.80 

49.1 

18.6 

66.17 

54.1 

18.9 

39.89 

58.3 

18.3 

9.38 

68.8 

18.4 

34.10 

49.4 

19.6 

66.98 

54.3 

19.9 

39.64 

58.0 

19.3 

9.05 

63.0 

19.4 

33.37 

49.7 

80.6 

67.83 

54.5 

80.9 

40.05 

57.8 

80.3 

8.71 

63.3 

80.4 

33.58 

50.0 

81.6 

68.67 

54.8 

81.9 

40.47 

57.5 

81.3 

8.35 

63.4 

81.4 

31.73 

50.3 

88.6 

69.51 

55.1 

88.9 

40.94 

57.3 

88.3 

8.96 

63.6 

88.4 

30.80 

50.6 

83.6 

70.30 

55.4 

83.9 

41.48 

57.1 

83.3 

7.55 

63.8 

83.4 

89.80 

50.9 

84.6 

71.03 

55.7 

84.9 

41.89 

56.9 

84.3 

7.13 

63.9 

34.4 

38.73 

51.8 

85.6 

71.70 

56.0 

85.8 

48.39 

56.7 

85.3 

6.78 

64.1 

35.4 

37.64 

51.5 

86.6 

78.38 

56.4 

86.8 

48.88 

56.6 

86.3 

6.38 

64.3 

36.4 

36.54 

51.7 

87.6 

78.89 

56.7 

87.8 

43.33 

56.4 

87.3 

5.98 

64.3 

87.4 

35.46 

51.9 

88.6 

73.44 

57.0 

88.8 

43.79 

56.3 

88.3 

5.54 

64.4 

88.4 

34.44 

53.1 

99.6 

74.00 

57.3 

89.8 

44.80 

56.1 

89.3 

5.17 

64.5 

89.4. 

33.46 

58.4 

30.6 

74.58 

57.5 

30.8 

44.60 

56.0 

30.3 

4.81 

64.6 

30.4 

33.53 

53.6 

31.6 

75.80 

57.8 

31.8 

45.01 

55.8 

31.3 

4.45 

64.7 

31.4 

31.63 

53.8 

38.6 

75.86 

58.1 

38.8 

45.48 

55.6 

38.3 

4.09 

64.8 

33.4 

30.70 

53.0 
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CIRCUMPOLAR  STARS 

• 

APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Soltf 
Date. 

a  Ursa  Minoris. 
(Polaris.) 

Mean 
Solar 
Date. 

51  Cephei  (Hey.) 

Mean 
Solar 
Date. 

6  UrB«  Minorifl. 

Mean 
Solar 
Date. 

AUiMB 

Minorta. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Iforth. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

'  Right 
Ascen- 
sion. 

Declina- 

tion 
North. 

Right 
Ascen- 
sion. 

Declina^ 

(ion 

North. 

Sept. 

h     m 

1  18 

+  88  4l' 

Sept. 

h     m 

6  46 

4-87  12 

Sept. 

h     m 

18    8 

+  86  37 

Sept. 

h     m 

19  37 

+  88  57 

1.6 

15.86 

« 

58.1 

1.8 

s' 
45.42 

55.6 

1.3 

s 
64.09 

4.8 

1.4 

8 

80.70 

53'.0 

8.6 

16.57 

58.3 

2.8 

45.86 

55.4 

2.3 

63.71 

5.0 

2.4 

79.75 

53.3 

3.6 

17.29 

58.7 

3.8 

46.33 

55.2 

3.3 

63.31 

5.1 

3.4 

78.74 

53.6 

4.6 

18.00 

59.0 

4.8 

46.82 

'  55.0 

4.3 

62.90 

5.3 

4.4 

77.66 

53.8 

5.6 

18.68 

59.3 

5.8 

47.34 

54.9 

5.3 

62.48 

5.4 

5.4 

76.51 

54.1 

6.6 

19.30 

59.7 

6.8 

47.86 

54.7 

6.3 

62.05 

5.5 

6.4 

75.31 

54.3 

1     7.6 

19.87 

60.0 

7.8 

48.40 

54.6 

7.3 

61.61 

5.6 

7.4 

74.07 

54.6 

8.6 

20.38 

60.4 

8.8 

48.91 

54.5 

8.3 

61.18 

5.6 

8.4 

72.83 

54.8 

9.6 

20.83 

60.7 

9.8 

49.43 

54.4 

9.3 

60.76 

5.7 

9.4 

71.60 

55.0 

10.6 

21.23 

61.1 

10.8 

49.91 

54.3 

10.3 

60.35 

5.7 

10.3 

70.40 

55.1 

11.6 

21.60 

61.4 

11.8 

50..37 

54.2 

11.3 

59.95 

5.7 

11.3 

69.24 

55.3 

12.6 

22.00 

01. 7 

12.8 

50.80 

54.1 

12.3 

59.57 

5.8 

12.3 

68.14 

55.5 

;  13.6 

22.43 

62.0 

13.8 

51.24 

54.0 

13.3 

59.20 

5.8 

13.3 

67.08 

55.6 

14.6 

22.90 

62.3 

14.8 

51.67 

53.9 

14.3 

58.82 

5.9 

14.3 

66.03 

55.8 

15.6 

23.42 

62.6 

15.8 

52.13 

53.8 

15.3 

58.44 

5.9 

15.3 

64.9<; 

56.0 

16.6 

23.97 

62.9 

16.8 

52.60 

53.6 

16.3 

68.04 

6.0 

16.3 

63.84 

56.2 

17.6 

24.52 

63.3 

17.8 

53.11 

5.3.5 

17.3 

57.62 

6.1 

17.3 

62.65 

56.4 

18.6 

1 

25.07 

63.6 

18.8 

53.65 

53.4 

18.3 

57.18 

6.2 

18.3 

61.40 

56.6 

19.6 

25.58 

64.0 

19.8 

54.21 

53.3 

19.3 

56.72 

6.2 

19.3 

60.03 

56.9     . 

20.6 

26.03 

64.4 

20.8 

54.79 

53.2 

20.3 

56.26 

6.3 

20.3 

58.73 

57.0 

21.6 

26.42 

64.8 

21.8 

55.35 

53.1 

21.3 

55.80 

6.3 

21.3 

57.32 

57.2 

22.5 

26.74 

65.2 

22.8 

55.91 

53.0 

22.3 

55.35 

6.3 

22.3 

55.89 

57.3 

23.5 

27.00 

65.6 

23.8 

56.46 

53.0 

23.3 

54.90 

6.3 

23.3 

54.49 

57.5 

24.5 

27.24 

66.0 

24.8 

56.98 

53.0 

24.2 

54.46 

6.2 

24.3 

53.14 

57.6 

25.5 

27.47 

66.3 

25.8 

57.47 

53.0 

25.2 

54.04 

6.2 

25.3 

51.83 

57.7 

26.5 

27.71 

66.7 

26.8 

57.97 

52.9 

26.2 

53.G4 

6.1 

26.3 

50.58 

57.8 

27.5 

27.98 

67.0 

27.8 

58.43 

52.9 

27.2 

53.25 

6.1 

27.3 

49.37 

57.9 

28.5 

28.30 

67.3 

28.8 

58.91 

52.8 

28.2 

52.86 

6.1 

28.3 

48.18 

58.0 

29.5 

28.66 

67.7 

29.8 

59.40 

52.7 

29.2 

52.46 

6.1 

29.3 

46.96 

58.2  ' 

'  30.5 

29.04 

68.0 

30.8 

59.91 

52.G 

30.2 

52.04 

6.1 

30.3 

45.71 

58.3 

31.5 

29.41  . 

68.4 

31.8 

60.45 

52.6 

31.2 

51.61 

6.1 

31.3 

44.41 

58.5 
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OIRCUMPOLAR  STARS. 

APPAEENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Menu 
Solju- 
Date. 

a  Uras  MinoriB. 
(Polaris.) 

M€»an 
Solar 
Date. 

51  Ceph< 

Di  (Hbt.) 

Mean 
Solar 
Date. 

dVTEm 

Minoris. 

Mean 
Solar 
Date. 

A  Ur«B  Minoris. 

Right 

ABcen- 

sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Deolino- 

tion 

North. 

Oct. 

h     m 

1  18 

+88  42 

Oct. 

h    m 

6  47 

+87  12 

Oct. 

h    m 

18    8 

+86  37 

Oct. 

h     m 

19  37 

+  88  57 

1.5 

s 
89.41 

8.4 

1.8 

0.45 

58'.6 

1.8 

s 
51.61 

6.1 

1.3 

s 
44.41 

58'.5 

2.5 

89.75 

8.8 

8.7 

1.01 

58.5 

8.8 

51.17 

6.1 

8.3 

43.05 

58.6 

3.5 

30.05 

9.8 

3,7 

1.57 

58.5 

3.8 

50.78 

6.1 

3.3 

41.63 

58.8 

4.5 

30.29 

9.6 

4.7 

8.17 

58.5 

4.8 

50.87 

6.1 

4.3 

40.17 

58.9 

5.5 

30.47 

10.0 

5.7 

8.73 

58.5 

5.8 

49.81 

6.0 

5.3 

38.68 

59.0 

6.5 

30.58 

10.4 

6.7 

3.89 

58.5 

6.8 

49.37 

5.9 

6.3 

37.81 

59.1 

7.5 

30.64 

iO.8 

7.7 

3.88 

58.5 

7.8 

48.94 

5.8 

7.3 

35.78 

59.1 

8.5 

30.66 

11.8 

8.7 

4.38 

58.6 

8.8 

48.54 

5.7 

8.3 

34.40 

59.8 

9.5 

30.68 

11.5 

9.7 

4.80 

58.6 

9.8 

48.15 

5.6 

9.3 

33.07 

59.8 

10.5 

30.73 

11.9 

10.7 

5.87 

58.6 

10.8 

47.77 

5.5 

10.3 

31.80 

59.8 

11.5 

30.81 

18.8 

11.7 

5.73 

58.6 

11.8 

47.39 

5.4 

11.3 

30.56 

59.3 

12.5 

30.94 

18.5 

18.7 

6.88 

58.6 

18.8 

47.01 

5.4 

18.3 

39.33 

59.3 

13.5 

31.10 

18.9 

13.7 

6.69 

58.6 

13.8 

46.68 

5.3 

13.3 

88.06 

59.4 

14.5 

31.88 

13.8 

14.7 

7.88 

58.6 

14:8 

46.88 

5.3 

14.3 

86.74 

59.5 

15.5 

31.45 

13.6 

15.7 

7.77 

58.6 

15.8 

45.80 

5.8 

15.3 

85.37 

59.6 

16.5 

31.59 

14.0 

16.7 

8.34 

58.7 

16.8 

45.37 

5.1 

16.8 

83.94 

59.7 

17.5 

31.68 

14.4 

17.7 

8.98 

58.7 

17.8 

44.93 

5.0 

17.8 

88.46 

59.7 

18.5 

31.71 

14.9 

18.7 

9.49 

58.7 

18.8 

44.49 

4.9 

18.8 

80.93 

59.8 

19.5 

31.67 

15.3 

19.7 

.10.07 

58.8 

19.8 

44.05 

4.8 

19.8 

19.38 

59.8 

80.5 

31.57 

15.7 

80.7 

• 

10.63 

58.9 

80.8 

43.63 

4.6 

80.8 

17.86 

59.8 

,  21.5 

31.48 

16.1 

81.7 

11.16 

53.0 

81.8 

43.88 

4.4 

81.8 

16.37 

59.8 

t  82.5 

31.86 

16.5 

88.7 

11.67 

53.1 

28.8 

48.83 

4.3 

88.8 

14.96 

59.8 

23.5 

31.10 

16.8 

83.7 

18.14 

53.8 

83.8 

48.45 

4.1 

83.8 

13.60 

59.7 

24.5 

30.97 

17.8 

84.7 

18.60 

53.3 

84.8 

48.09 

4.0 

84.8 

18.31 

59.7 

25.5 

30.87 

17.5 

85.7 

13.07 

53.4 

85.8 

41.74 

3.8 

85.8 

11.03 

59.7 

26.5 

30.81 

17.8 

26.7 

13.53 

53.4 

86.8 

41.39 

3.7 

86.8 

9.76 

59.7 

27.5 

30.78 

18.8 

87.7 

14.08 

53.5 

87.8 

41.08 

3.6 

87.8 

8.47 

69.7 

28.5 

1 

30.75 

18.6 

88.7 

14.53 

53.5 

88.8 

40.64 

3.4 

88.8 

7.14 

59.7 

1 

I  89.4 

30.71 

18.9 

89.7 

15.06 

53.6 

89.8 

40.86 

3.3 

89.8 

5.75 

59.8 

1  30.4 

30.63 

19.3 

30.7 

15.61 

53.7 

30.1 

39.87 

3.8 

30.8 

4.31 

.     59.8 

1  31.4 

30.49 

19.7 

31.7 

16.14 

53.8 

31.1 

39.46 

3.0 

31.8 

8.84 

59.7 

38.4 

30.88 

80.1 

38.7 

16.69 

53.9 

38.1 

39.06 

8.8 

38.8 

1.35 

59.7 

312 
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OIRCUMPOLAB  STABS. 
APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Bftto. 


a  Ursa  Minoris. 
(Polaris,) 


Nov. 

1.4 

2.4 
3.4 
4.4 

6.4 

6.4 

•7.4 

8.4 


9.4 
10.4 
11.4 
19.4 


13.4 
14.4 
16.4 
16.4 

17.4 
18.4 
19.4 
20.4 


21.4 
22.4 
23.4 
24.4 


25.4 
26.4 
27.4 

28.4 

29.4 
30.4 
31.4 


Bight 

Aacen- 

sion. 


n    m 

1  16 

30.28 
30.00 
29.67 
29.30 


28.91 
28.53 
28.18 
27.87 

27.60 
27.36 
27.12 
26.86 

26.56 
26.20 
26.77 
25.27 


24.72 
24.15 
23.58 
23!02 


22.49 
22.00 
21.65 
21.12 

20.68 
20.21 
19.69 
19.11 


18.46 
17.75 
16.99 


DeeUn*- 

tioiL 

Kortk. 


+88  42 

20.1 
20.5 
20.9 
21.3 


21.6 
21.9 
22.2 
22.5 

22.9 
23.2 
23.5 
23.9 

24.3 
24.6 
25.0 
25.4 


26.7 
26.1 
26.4 
26.7 


27.0 
27.2 
27.6 
27.8 


28.1 
28.4 
28.7 
29.1 

29.4 
29.7 
30.0 


Mean 
Solar 
Date. 


Nov. 

1.7 
2.7 
3.7 
4.7 

5.7 
6.7 
7.7 
8.6 

9.6 
10.6 
11.6 
12.6 


13.6 
14.6 
15.6 
16.6 


17.6 
18.6 
19.6 
20.6 

21.6 
22.6 
23.6 
24.6 

25.6 
26.6 
27.6 
28.6 

29.6 
30.6 
31.6 


51  Cephei  (Het.) 


Bight 

Aaoen- 

aloii. 


h    m 

6  47 

a 
16.69 

17.21 

17.71 

18.19 


18.63 
19.05 
19.46 
19.87 

20.29 
20.73 
21.18 
21.67 

22.18 
22.68 
23.17 
23.66 

24.10 
24.63 
24.94 
25.30 

25.66 
26.02 
26.39 
26.78 

27.18 
27.59 
28.01 
28.44 

28.84 
29.22 
29.56 


Deotlna- 

tion 

North, 


+87  12 


63.9 
54.1 
54.3 
64.4 


54.6 
64.8 
64.9 
66.0 

65.2 
56.3 
65.4 
55.6 

55.7 
65.9 
56.1 
56.3 

56.5 
56.8 
57.0 
57.2 

67.4 
67.6 
57.8 
58.0 

68.2 
58.4 
58.6 

58.8 

69.1 
59.4 
59.7 


Mean 
SoUr 
Date. 


d  Urse  Minoria. 


Nov. 

I.I 
2.1 
3.1 
4.1 

6.1 
6.1 
7.1 

8.1 

9.1 
10.1 
11.1 
12.1 

13.1 
14.1 
15.1 
16.1 


17.1 
18.1 
19.1 
20.1 


21.1 
22.1 
23.1 
24.1 


25.1 
26.1 
27.1 
28.1 


29.1 
30.1 
31.1 


Bight 

Aiioeii* 

aioiL. 


h    ID 

18    8 

a 
39.06 

38.68 

38.32 

37.97 


37.64 
37.32 
37.02 
36.72 


36.42 
36.11 
35.78 
35.44 

35.09 
34.73 
34.38 
34.05 

33.73 
33.43 
33.16 
32.91 

32.67 
32.43 
32.19 
31.93 

31.67 
31.40 
31.13 
30.86 


30.60 
30.35 
30.13 


Dedina- 

tion 

Korth. 


Heui 
Solar 
Date. 


+86  36 


62.8 
62.6 
62.4 
62.1 


61.9 
61.7 
61.4 
61.2 

61.0 
60.9 
60.7 


A  Una  MiDoriiL 


Nov. 

1.2 
2.2 
3.2 
4.2 

6.2 
6.2 
7.2 

8.2 

9.2 
10.2 
11.2 


ou.o 

!«.« 

60.2 

13.2 

60.0 

14.2 

69.8 

15.2 

59.5 

16.2 

59.2 

17.2 

58.9 

18.2 

58.6 

19.2 

58.3 

20.2 

58.1 

21.1 

57.8 

22.1 

57.6 

23.1 

57.3 

24.1 

57.1 

25.1 

56.8 

26.1 

56.6 

27.1 

56.3 

28.1 

56.0 

29.1 

55.6 

30.1 

56.3 

31.1 

Bight 

AaoMi- 

aion. 


h     m 

19  36 

a 
61.35 

69.87 

58.43 

57.04 


55.71 
54.45 
63.24 
52.06 

50.88 
49.65 
48.38 
47.06 

45.69 
44.28 
42.85 
41.43 

40.06 
38.75 
37.52 
36.36 

35.26 
34.17 
33.08 
31.97 


30.83 
29.64 
28.41 
27.16 


25.92 
24.71 
23.57 


DediBft* 

tiOB 

JVarO. 


+88  CT 
/# 

59.7 
69.7 
59.6 
59.6 


50.4 
59.3 
59.1 
59.1 


59.0 
58.9 
58.9 
58.8 

58.7 
58.6 
58.5 

58.4 

58.2 
58.1 
57.9 
57.7 

67.6 
57.4 
67.3 
67.1 

57.0 
56.9 
66.7 
56.6 

66.4 
56.1 
66.9 
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OIRCUMPOLAR  STABS. 

APPABENT  PliACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

MMn 
Solar 

Date. 

a  UrMB  Minorit. 
(PoUrU.) 

Mean 
Solar 
Date. 

51  Cephei  (Hay.) 

Mean 
Solar 
Date. 

dVram  Minoria. 

Mean 
Sdar 
Date. 

X  UiMB  Minoria. 

Sight 

Aaoen- 

aioiL 

Declina- 
tion 
yorth. 

Bight 

Asoen- 

aion. 

Declina- 
'tion 
JTorth. 

Bight 

Aaoein> 

aion. 

Declina- 
tion   - 
ITorth. 

Bight 

A  seen- 

aion. 

Declina. 

tion 

JITortA. 

Dec 

h    m 

1  17 

+  88  42 

Dec. 

h    m 

6  47 

+  87  12 

Dec. 

18    8 

+86  36 

Dec. 

h    m 

19  35 

+  88  57 

1.4 

s 
76.99 

sd'.o 

1.6 

29.56 

59.7 

1.1 

30.13 

%        It 

55.3 

1.1 

83.57 

55.9 

8.4 

76.21 

30.2 

2.6 

29.87 

60.0 

2.1 

29.94 

55.0 

2.1 

82.50 

55.7 

3.4 

75.43 

30.5 

3.6 

30.15 

60.2 

3.1 

29.77 

54.6 

3.1 

81.51 

55.4 

4.3 

74.68 

30.7 

4.6 

30.44 

60.5 

4.1 

29.61 

54.3 

4.1 

80.58 

55.2 

5.3 

73.98 

30.9 

5.6 

30.69 

60.8 

5.0 

29.45 

54.0 

5.1 

79.69 

54.9 

6.3 

73.31 

31.2 

6.6 

30.97 

61.0 

6.0 

29.30 

53.7 

6.1 

78.81 

54.7 

7.3 

72.68 

31.4 

7.6 

31.24 

61.2 

7.0 

29.14 

53.4 

7.1 

77.93 

54.5 

8.3 

72.07 

31.6 

8.6 

31.54 

61.6 

8.0 

28.98 

53.1 

8.1 

77.02 

54.3 

9.3 

71.45 

31.8 

9.6 

'31.85 

61.7 

9.0 

28.80 

52.8 

9.1 

76.06 

54.1 

10.3 

70.80 

32.1 

10.6 

32.18 

62.0 

10.0 

28.60 

52.6 

10.1 

75.05 

53.9 

11.3 

70.10 

32.4 

11.6 

32.52 

62.2 

11.0 

28.41 

52.2 

11.1 

74.02 

53.7 

13.3 

69.33 

32.6 

12.6 

32.84 

62.5 

12.0 

28.22 

51.9 

12.1 

72.97 

53.6 

13.3 

68.50 

32.9 

13.6 

33.16 

62.8 

13.0 

28.05 

51.6 

13.1 

71.93 

53.2 

14.3 

67.62 

33.1 

14.5 

33.45 

63.2 

14.0 

27.89 

51.2 

14.1 

70.94 

52.9 

15.3 

66.70 

33.3 

15.5 

33.71 

63.5 

15.0 

27.75 

50.8 

15.1 

70.01 

52.7 

16.3 

65.78 

33.5 

16.5 

33.93 

63.8 

16.0 

27.64 

50.4 

16.1 

69.15 

52.4 

17.3 

64.88 

33.7 

17.5 

34.  ra 

64.2 

17.0 

27.55 

50.1 

17.1 

68.38 

62.0 

18.3 

64.00 

33.9 

18.5 

34.29 

64.5 

18.0 

27.47 

49.7 

18.1 

67.68 

51.8 

19.3 

63.16 

34.1 

19.5 

34.46 

'64.8 

19.0 

27.40 

49.4 

19.1 

67.02 

51.5 

90.3 

62.37 

34.2 

20.5 

34.63 

65.0 

20.0 

27.33 

49.1 

20.1 

66.38 

51.2 

21.3 

61.62 

34.4 

21.5 

34.82 

65.3 

21.0 

27.27 

48.8 

21.1 

65.73 

51.0 

22.3 

60.87 

34.5 

22.5 

35.01 

65.6 

22.0 

27.19 

48.5 

22.1 

65.05 

50.7 

23.3 

60.11 

34.7 

2:).5 

35.22 

65.8 

23.0 

27.10 

48.2 

23.1 

64.34 

50.5 

24.3 

59.31 

34.9 

24.5 

35.44 

66.1 

24.0 

27.01 

47.9 

24.1 

63.60 

50.2 

25.3 

58.45 

35.1 

25.5 

35.65 

66.4 

25.0 

26.92 

47.5 

25.1 

62.83 

49.9 

26.3 

57.63 

35.3 

26.5 

35.86 

66.8 

26.0 

26.83 

47.2 

26.1 

62.08 

49.7 

27.3 

56.56 

35.4 

27.5 

36.03 

67.1 

27.0 

26.76 

46.8 

27.1 

61.37 

49.3 

28.3 

55.54 

35.6 

28.5 

36.19 

67.5 

28.0 

26.73 

46.4 

28.1 

60.71 

49.0 

29.3 

54.50 

35.7 

29.5 

36.29 

67.8 

29.0 

26.71 

46.0 

29.1 

60.12 

48.7 

90.3 

53.46 

35.8 

30.5 

36.33 

68.2 

30.0 

26.71 

45.6 

30.1 

59.61 

48.3 

31.3 

52.44 

35.9 

31.5 

36.42 

68.6 

31.0 

26.72 

45.3 

31.1 

59.19 

48.0 

S2.3 

51.46 

36.0 

• 

32.5 

36.45 

68.9 

32.0 

26.76 

44.9 

32.1 

58.83 

47.6 

314 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Andromeda. 

^Pe 

gasi. 
mib.) 

13  Hydri 

12  Ceti. 

1 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
SotUh. 

Bight 
Ascension. 

Declination ' 
South. 

1 

1 

li      m 

0    2 

+28  27 

h     m 

0     7 

-h  14  32 

li      m 

0  19 

-77  53 

0  24 

o        / 

-  4  34 

(Dec.30.2) 

8 

29.72  -.15 

46.8  -0.8 

'      s 

21.79  -.13 

61.3  -0.8 

s 
41.04  -.93 

69.0  +0.7 

n 
12.96  -.19 

79 '3 -0.7 

Jan.    9.2 

29.57     .15 

45.8    1.1 

21.66     .19 

60.4     1.0 

40.14     .88 

68.1     1.3 

12.84     .19 

80.0    0.6 

19.2 

29.43     .14 

44.6     1.4 

21.54     .19 

59.4     1.0 

39.29     .81 

66.5     1.8 

12.73     .11 

80.5    0.5 

29.1 

29.30     .19 

43.1     1.5 

21.43     .10 

58.3    1.1 

38.52    .71 

64.4     9.4 

12.62     .10 

81.0     0.4 

Feb.   8.1 

29.19     .10 

41.5     1.6 

21.34     .06 

57.2    1.1 

37.86     .60 

61.8     9.8 

12.52     .09 

81.3    0.9 

18.1 

29.10 -.07 

39.8  -1.7 

21.26  -.06 

56.2  -1.0 

37.32  -.47 

58.8  +3.1 

12.44  -.07 

81.6  -0.1 

28.1 

29.05  -.04 

38.1     1.7 

21 .22  -.08 

55.2    0.9 

36.91     .33 

55.5    3.4 

12.38     .04 

81.4  +0.1 

Mar.  10.0 

29.03     .00 

36.5    1.5 

21.20     .00 

54.3    0.8 

36.65     .19 

51.9     3.6 

12.36  -.01 

81.2    0.4 

20.0 

29.05  +.04 

35.0     1.4 

21.22 +.04 

53.6    0.6 

36.54  -.03 

48.2    3.7 

12.36  +.0^ 

80.7    0.6 

30.0 

29.12    .09 

33.8    1.1 

21.28    .08 

53.2  -0  3 

36.59  +.13 

44.4     3.8 

12.40     .06 

80.0    0.8 

Apr.   9.0 

29.23  +.14 

32.8  -0.8 

21.38  +.19 

53.0    0.0 

36.80  +.98 

40.6  +3.7 

12.48  +.10 

79.1  +1.1 

19.0 

29.39     .18 

32.2  -0.5 

21.52    .16 

53.1  +0.3 

37.16     .44 

36.9     3.6 

12.60     .14 

77.9    1.3 

28.9 

29.59     .« 

31.9    0.0 

21.71     .90 

53.6    0.6 

37.68     .59 

33.4     3.4 

12.77     .18 

76.5    1.5 

May   8.9 

29.84     .96 

32.0  40.3 

21.93     .94 

54.3    0.9 

38.34     .79 

30.2     3.1 

12.97     .99 

74.8    1.7 

18.9 

30. 1 1     .99 

32.5    0.7 

22.1b     .97 

55.4     1 9 

39.12     .84 

27.2    9.7 

13.20     .95 

73.0    1.9 

28.8 

30.42  +.31 

33.4  +1.1 

22.46  +.99 

56.7  +1,6 

40.02  +.94 

24.7  +9.3 

13.46  +.27 

71. 1  -W.0 

;June  7.8 

30.74     .33 

34.6     1.4 

22.76     .30 

58.3     1.7 

41.01    1.09 

22.6     1.9 

13.75     .99 

69.1     9.0 

17.8 

31.07     .33 

36.2     1.7 

23.07     .31 

60.1     1.9 

42.07  1.08 

20.9     1.4 

14.05     .30 

67.1     9.0 

27.7 

31.41     .33 

38.1     9.0 

23.38     .31 

62.0    9.0 

43.17  l.lO 

19.8     0.8 

14.35     .30 

65.1    9.0 1 

July   7.7 

31.73     .31 

40.2    9.9 

23.69    .30 

64.1     9.1 

44.28  1.10 

19.3  +0.9 

14.66     .30 

63.2    1.9! 

1 

17.7 

32.04  +.30 

42.4  49.3 

23.98  +.38 

66.2  +9.1 

•  45.37  1.07 

19.4  -0.3 

14.95  +.99 

61.4  +1.7; 

27.7 

32.32     .97 

44.8    9.4 

24.26     .96 

68.3    9.1 

46.42  1.01 

20.0    0.9 

15.23     .97 

59.8    1.5 

A.ug.  6.6 

32.58     .94 

47.3     9.5 

24.50     .93 

70.3    9.0 

47.39     .91 

21  2     1.4 

15.48     .94 

58.3    U 

1 

16.6 

32.80     .90 

49.7    9.4 

24.71     .19 

72.3     1.9 

48.25     .79 

22.8     1.9 

15.71     .91 

57.2    1.0 

26.6 

32.98     .16 

52.1     9.3 

24.89     .16 

74.1     1.7 

48.97     .64 

25.0     9.4 

15.90     .17 

56.3    0.8 

Sept.  5.6 

33.12  +.19 

54.4  +9.9 

25.03  +.19 

75.8  +1.6 

40.53  +.47 

27.6  -9.7 

16.05  +.14 

55.6  40.5 

15.5 

33.22     .08 

56.6     9.1 

25.13     .08 

77.2    1.3 

49.92     .99 

30.4     9.9 

16.17     .10 

55.3  40.9' 

25.5 

33.27  +.04 

58.6     1.9 

25.19    .04 

78.4     l.i 

50.12  +.10 

33.4     3.1 

16.25     .06 

55.2    0  0 

Oct.    5.5 

33.29     .00 

60.4     1.7 

25.22  +.01 

79.4     0.9 

50.13  -.09 

36.6     3.1 

16.29  +.03 

5^4  -0J2i 

15.5 

33.28  -.03 

62.0    1.4 

25.21  -.09 

80.2    0.7 

49.95     .97 

39.7    3.0 

16.30     .00 

55.7    0.4 

25.4 

33.23  -.06 

63.3  +1.9 

25.18 -.05 

80.8  +0.4 

49.59  -.44 

42.6  -9.8 

16.29  -.03 

56.2  -0.6 

Nov.  4.4 

33.16     .09 

64.4     0.9 

25.12    .07 

81.1  +0.9 

49.07     ..59 

45.2    9.5 

16.24     .06 

56.9    0.7 

14.4 

33.06    .11 

65.1     0.6 

25.04     .09 

81.2    0.0 

48.40     .79 

47.5    9.0 

16.17     .07 

57.7    0.8 

24.3 

32.94     .19 

65.5  +0.3 

24.94     .10 

81.1  -0.9 

47.63      89 

49.3     1.5 

16.09     .09 

58.5    0.6 

Dec.    4.3 

32.81     .14 

65.7    0.0 

24.a3     .11 

80.8    0.4 

46.70     .89 

50.5    0.0 

15.99     .10 

59.3    0.8 

14.3 

32.67  -.14 

65.5  -0.3 

24.71  -.19 

80.3  -0.6 

45.85  -.99 

51.2-0.3 

15.88  -.11 

60.2  -0.8 

24.3 

32.52    .15 

65.0     0.6 

24.69    .19 

79.7    0.7 

44.92     .93 

51.2  +0.3 

15.77     .19 

60.9    0.7 
61.7-0.7 

34.2 

32.37  -.16 

64.2  -0.9 

24.46  -.13 

78.9  -0.9 

43.99  -.99 

50.6  +0.9 

1,9.65  -.19 
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a  Caastopee. 

jSCeti. 

21  Caasiopes. 

e  Piacium. 

Mean 
SoUtf 
Date. 

1 

Bight 
Ascension. 

Declination 
Nor(h. 

.  Bight 
Ascension. 

Declination 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

h     m 

0  34 

+55  54 

h     m 

0  37 

-18  36 

h     m 

0  36 

O            1 

+74  21 

h     m 

0  57 

O           1 

+  7  16 

(Dec.30.3) 

s 
3.31  -.S9 

56.5  -0.9 

s 
51.68 -.14 

55.8  -0.6 

9.94  -.79 

69.7  +0.3 

s 
1 .65  -.19 

31.9-0.7 

Jan.   9.2 

3.02     .30 

56.0    0.7 

51.54     .13 

56.3    0.4 

9.22.   .79 

69.6  -0.4 

1.52     .13 

31.1    0.8 

19.2 

2.72     .99 

55.1     1.9 

51.41     .13 

56.6  -0.9 

8.60     .70 

68.9     1.0 

1.39     .13 

30.4    0.8 

29.2 

2.44     .97 

53.6    1.7 

51.29    .19 

56.7  +0.1 

7.81      .66 

67.6    1.5 

1.27     .19 

29.6    0.7 

F«b.   8.1 

2.18     .94 

51.8    9.0 

51.17     .10 

56.4    0.3 

7.18     .59 

65.8    9.0 

1.15     .11 

28.9    0.7 

18.1 

1 

1.96 -.90 

49.6  -9.9 

51.08 -.08 

55.9  +0.7 

6.63  -.49 

63.6  -9.4 

1.04  -.10 

28.2  -0.6 

28.1 

1.79     .14 

47.3    9.5 

51.01     .06 

55.1     0.0 

6.20     .37 

61.0    9.7 

0.95    .07 

27.7    0.5 

Mar.  10.1 

1.67     .06 

44.6    9.6 

50.96  -.03 

54.1     1.9 

5.89     .94 

58.1     9.9 

0.89    .04 

27.3    0.3 

20.0 

1.63  -.01 

42.0    9.6 

50.95  +.01 

52.8    1.4 

5.72  -.09 

55.1     3.0 

0.87  -.01 

27.1  -0.1 

30.0 

1.65  +.06 

39.5    9.4 

50.98    .05 

51.2    1.7 

5.71  +.07 

52.0     3.0 

0.87  +.03 

27.1  +0.1 

Apr.   9.0 

1.75  +.14 

37.1  -9.9 

51.04  +.09 

49.5  +1.9 

5.86  +.99 

49.1  -9.8 

0.92  +.07 

27.3  +0.3 

19.0 

1.93     .91 

35.0    1.9 

51.15    .13 

47.5    9.0 

6.15     .36 

46.4     9.6 

1.02    .11 

27.8    0.6 

28.9 

2.17     .98 

33.3    1.5 

51.30     .17 

45.4     9.9 

6.58     .50 

44.0     9.9 

1.15     .16 

28.5    0.9 

May    8.9 

2.49     .34 

32.0    1.1 

51.49    .91 

43.2    9.3 

7.14     .69 

42.0     1.6 

1.33    .90 

29.5    1.1 

18.9 

2.85     .39 

31.1      0.6 

51.72    .95 

40.8    9.3 

7.81     .71 

40.5     1.3 

1.54     .93 

30.7    1.4 

1         28.9 

3.26  +.43 

30.8  -0.1 

51.98  +.97 

38.5  +9.3 

8.57  +.79 

39.4  -0.8 

1.79  +.96 

32.2  +1.6 

June  7.8 

3.70     .45 

30.9  +0.4 

52.27     .30 

36.2    9.3 

9.3»     .84 

38.9  -0.9 

2.07     .98 

33.8    1.7 

!          17.8 

1 

4.16     .47 

31.5    0.9 

52.57     .31 

34.0    9.1 

10.26     .87 

39.0  +0.3 

2.36    .30 

35.6    1.8 1 

1         27.8 

4.64     .47 

32.6    1.3 

52.89     .39 

32.0     1.9 

11.13     .87 

39.6    0.9 

2.66    .31 

37.5    1.9 1 

.July    7.7 

5.10    .46 

34.2    1.8 

53.20    .31 

30.1     1.7 

12.00     .85 

40.8    1.4 

2.97    .30 

39.4    1.9 

17.7 

5.55  +.44 

36.1  +4.1 

53.51  +.30 

28.5  +1.4 

12.84  +.81 

42.4  +1.9 

3.27  +.99 

41.4  +1.9 

27.7 

5.98     .40 

38.4    9.5 

53.81     .98 

27.2    1.1 

13.63     .76 

44.5    9.4 

3.56    .96 

43.2    1.8 

Aug.  6.7 

6.36     .36 

41.0     9.7 

54.08    .96 

26.3    0.8 

14.35     .68 

47.0    9.7 

3.83    .96 

45.0    1.7 

16.6 

6.70     .39 

43.9     9.9 

54.32     .93 

25.7    0.4 

14.99     .59 

49.9    3.0 

4.07    .93 

46.6    1.5 

26.6 

6.99     .96 

46.9     3.1 

54.54'    .19 

25.4  +0.1 

15.54     .49 

53.0    3.3 

4.29    .90 

48.1     1.3 

|8«pt.  5.6 

7.23  +.91 

50.1  +3  9 

54.71  +.15 

25.5  -0.3 

15.98  +.39 

56.4  +3.5 

4.47  +.16 

49.3  +1.1 

!          15.5 

7.41     .15 

53.3    3.9 

54.84     .19 

25.9    0.6 

16.31     .97 

60.0     3.6 

4.62    .13 

50.3    0.9 

1 

'         25.5 

7.53     .09 

56.4    3.1 

54.94     .08 

26.7    0.9 

16.52     .16 

63.6     3.6 

4.73     .10 

51.1      0.7 ' 

Oct.    5.5 

7.60  +.04 

59.6    3.0 

55.00     .04 

27.6     l.i 

16.63  +.04 

67.2     3.6 

4.81     .06 

51.7     0.4 

15.5 

1 

7.60  -.09 

62.5    9.9 

55.02  +.01 

28.8    1.3 

16.61  -.08 

70.8     3.5 

4.85  +.03 

52.0  +0.9 

25.4 

7.56  -.07 

65.3  +9.6 

55.01  -.03 

30.2  -1.4 

16.48  -.19 

74.2  +3.3 

4.87    .00 

52.1     0.0 

Nov.  4.4 

7.46     .19 

67.8    9.3 

54.97    .05 

31.6     1.4 

16.23     .30 

77.3     3.0 

4.86  -.09 

52.1  -0.1 

14.4 

7.32    .16 

69.9    9.0 

54.90     .08 

32.9    1.4 

15.87     .41 

80.2    9.7 

4.82    .05 

51.-9    0.3 

24.3 

7.14     .90 

71.7    1.6 

54.81     .10 

34.3     1.3 

15.41     .50 

82.7    9.9 

4.76    .07 

51.6    0.4 

Dec.   4.3 

6.92     .94 

73.0    1.1 

54.71     .11 

35.5     1.9 

14.86     .59 

84.7    1.8 

4.68    .09 

51.1      0.5 

14.3 

6.66  -.97 

r3.9  +0.6 

54.59  -.19 

36.6-1.0 

14.24  -.65 

86.2  +1.9 

4.59  -.10 

50.5  -0.6 

24.3 

6.39     .98 

74.3  +0.1 

54.46     .13 

37.5    0.8 

13.56     .70 

87.2  +0.6 

4.48    .11 

49.9    0.7 

34.2 

6.10  -.99 

74.2  -0.4 

N.33  -.13 

38.2  -0.6 

12.84  -.73 

87.5    0.0 

4.36  -.19 

49.2  -0.7 
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fi  Andromeda. 

e^  Ceti. 

38  Cassiopea. 

17  Piaciom. 

Hi 

BJght 
Asoension. 

Declination 
North. 

Eight 
Aaoension. 

Declination 
South, 

Bight 
Aacen&ion. 

Declination 
Kofih. 

Right 
Aaoenaion. 

Declination 
North. 

h     m 

1   a 

+35    d 

h     m 

1  18 

O          1 

-  8  46 

h      m 

1  22 

+69  40 

li      m 

1  25 

+ 14  45 

(Dec.30.3) 

8 

21.51  -.16 

It 
63.9  -0.3 

s 
19.50  -.19 

27*5  -0.8 

s 
47.63  -.50 

52.3  +0.8 

23.31  -.19 

1 

27i4  -0.5 

Jan.    9.3 

21.34     .17 

63.4    0.6 

19.38    .13 

28.2    0.7 

47.12     .53 

52.8  +0.9 

23.18    .13 

26.7    6.7 

19.2 

21.16    .16 

62.6    0.9 

19.24     .13 

28.8    0.6 

46.58    .54 

52.6  -0.5 

23.04     .14 

26.0    0.8; 

29.2 

20.99     .17 

61.5    1.9 

19.11      .13 

29.3    0.3 

46.04     .63 

51.9     1.0 

22.90     .14 

25.2    0.8: 

Feb.   8.2 

20.82    .16 

60.1     1.4 

18.98    .13 

29.5  -0.1 

45.52    .50 

50.6    1.5 

22.76    .13 

24.4    0.6 

16.1 

20.67  -.14 

58.6  -1.6 

18.86  -.11 

29.5  +0.1 

45.04  -.45 

48.8  -9.0 

22.63  -.19 

23.6  -0.6 

28.1 

20.55    .11 

56.9    1.7 

18.76    .00 

29.3    0.3 

44.62     .37 

46.7    9.3 

22.52     .10 

22.8    0.8 

Mar.  10.1 

20.46    .07 

55.2    1.7 

18.68    .06 

28.8    0.6 

44.30     .98 

44.2    9.6 

22.43    .07 

22.0    0.7; 

20.1 

20.41  -.OQ 

53.5     1.6 

18.63  -.03 

28.2    0.8 

44.07    .17 

41.4     9.8 

22.38  -.04 

21.4    0.5, 

30.0 

20.40  +.09 

52.0     1.5 

18.61  +.01 

27.3    1.1 

43.95  -.06 

38.6    9.8 

22.36    .00 

21.0    0.4 

Apr.   9.0 

20.45  +.07 

50.6  -1.3 

18.64  +.05 

26.1  +1.3 

43.95  +.06 

35.8  -9.8 

22..38  +.06 

20.7  -0.1 

19.0 

20.56     .13 

49.4    1.0 

18.70    .00 

24.7    1.5 

44.08    .18 

33.0    9.6 

22.45     .09 

20.7  +0.1  , 

29.0 

20.71     .18 

48.6    0.7 

18  81     .13 

23.1     1.7 

44.32     .30 

30.6    9.3 

22.56     .14 

21.0    0.4! 

May   8.9 

20.91     .33 

48.0  -0.3 

18.97    .17 

21.3    1.0 

44.68     .41 

28.4     9.0 

22.72    .18 

21.5    0.7 

18.9 

21.16     .97 

47.9    0.0 

19.16    .91 

19.3    9.0 

45.14     .50 

26.6    1.6 

22.92     .99 

22.2    0.9 

28.9 

21.45  +.30 

48.1  +0.4 

19.39  +.94 

17.3  +9.1 

45.68  +.56 

25.2  -1.1 

23.15  +.95 

23.3  +1.9 

June  7.8 

21.76     .33 

48.7    0.6 

19.6^   .97 

15.2    9.1 

46.30     .64 

24.4     0.6 

23.42    .98 

24.6    1.4 

17.8 

22.10     .35 

49.7    1.1 

19.93     .90 

13.0    9.1 

46.96     .66 

24.0  -0.1 

23.71     .30 

26.1     1.6 

27.8 

22.46    .35 

51.0    1.5 

20.22    .30 

10.9    9.0 

47.66    .71 

24.1  +0.4 

24.01     .31 

27.7    1.7 

July  7.8 

22.81     .35 

52.6     1.7 

20.53    .30 

8.9     1.9 

48.37     .71 

24.8    0.9 

24.32    .31 

29.5    1.8 

17.7 

2.3.16  +.34 

54.5  +9.0 

20.83  +.30 

7.1  +1.7 

49.08  +.70 

26.0  +1.4 

24.63  +.31 

31.4  +1J 

27.7 

23.49     .39 

56.5    9.1 

21.13    .99 

5.5     1.5 

49.77     .6? 

27.6     1.8 

24.93     .99 

33.2    1.0 

Aug.  6.7 

23.80     .30 

58.8    9.3 

21.41     .97 

4.1     1.9 

50.42     .63 

29.6    9.9 

25.22     .98 

35.1     1.8 

16.6 

24.08     .97 

61.1     9.4 

21.66    .94 

3.0     0.9 

51.03     .58 

32.0    9.6 

25.48     .95 

36.9    1.7 

26.6 

24.33     .93 

63.5    9.4 

21.90    .99 

2.2    0.6 

51.58    .51 

34.7     9.9 

25.72     .99 

38.5    1.6 

Sept.  5.6 

24.55  +.90 

65.8  +9.4 

22.10  +.18 

1.7  +0.3 

52.05  +.44 

37.7  +3.1 

25.93  +.19 

40.1  +1.4 

15.6 

24.72     .16 

68.2    9.3 

22.26    .15 

1.6    0.0 

52.45     .36 

40.9     3.3 

26.11     .16 

41.4    1.3 

25.5 

24.86     .19 

70.4    9.9 

22.40    .19 

1.7  -0.3 

52.76     .97 

44.3     3.4 

26.25     .13 

42.6    1.1 

Oct.    5.5 

24.96     .08 

72.6    9.0 

22.49     .06 

2. 1     0.5 

52.99.    .16 

47.7     3.4 

26.36    .00 

43.6    0.9 

15.5 

25.02  +.04 

74.5     1.9 

22.56    .05 

2.8     0.8 

53.13  +.09 

51.1     3.4 

26.44     .06 

44.3    0.7! 

25.5 

25.04     .00 

76.3  +1.7 

22.59  +.09 

3.6  -0.9 

53.18    .00 

54.5  +3.3 

26.48  +.03 

44.9  +0.5 

Nov.   4.4 

25.03  -.03 

77.8     1.4 

22..59  -.01 

4.6     l.O 

5.3.14  -.09 

57.6     3.1 

26.50    .00 

45.3    0.3 

14.4 

24.98    .06 

79.2     1.9 

22..57     .04 

5.7     1.1 

53.00     .18 

60.6     9.8 

26.49  -.09 

45.5  40.1 

1          24.4 

24.91     .09 

80.2    0.9 

22.52    .06 

6.8    1.1 

52.78     .96 

63.3     9  5 

26.46    .05 

45.5    0.0 

Dec.    4.3 

24.81     .11 

80.9    0.6 

22.45     .06 

8.0    1.1 

52.48    .34 

65.6    9.1 

26.39    .07 

45.4  -0.9 

14.3 

24.68  -.14 

81.3  +0.9 

22.36  -.10 

9.0  -1.0 

52.09  -.41 

67.4  +1.6 

26.31  -.09 

45.1  -0.3 

,          24.3 

24.54     .15 

81.3-0.1 

22.25    .11 

10.0'  0.9 

51.65    .47 

68.8    1.1 

26.21     .11 

44.7    0.5 

34.3 

24.38  -.17 

81.1  -0.4 

22.13  -.19 

10.8  -6.8 

51.16 -.51 

69.6  +0.5 

26.09  -.19 

44.2  -0.6 
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Solar 
Date. 


(Deo.30.3 

Jan.    9.3 

J  9.3 

29.3 

Feb.   8.3 

18.1 
28.1 
Mar.  10.1 
20.1 
30.0 

Apr.  9.0 
19.0 
29.0 

May  8.9 
18.9 


28.9 

June  7.8 

17.8 

27.8 

July   7.8 

17.7 
27.7 
Aug.  6.7 
16.7 
26.6 

Sept.  5.6 
15.6 
25.5 

Oct.  5.5 
15.5 

25.5 

Nov.  4.4 

14.4 

24.4 

Dec   4.4 

14.3 
24.3 
34.3 


a  Eridani. 
(Aehemar.) 


Bight 
AacenAion. 


n      III 

1  33 

8 

27.34  -.33 

27.01  .33 
26.68  .34 
26.34     .33 

26.02  .31 

25.73  -.28 
25.47    .94 

25.25  .19 
25.08  .14 
24.98    .08 

24.93  -.01 
24.96  +.06 
25.06  .13 
25.22  .SO 
25.46     .97 

25.76  +.33 
26.11  .38 
26.51  .42 
26.95    .45 

27.41  *  .47 

27.89  +.48 
28.36  .47 
28.83    .45 

29.26  .41 
29.65    .37 

30.00  +.39 
30.29  .26 
30.51  .19 
30.67     .19 

30.75  +.05 

30.76  -.oa 
30.71  .03 
30.60     .15 

30.42  .90 
30.20     .94 

29.93  -.98 
29.64  .31 
29.32  -.34 


Deeliiifttion 
South, 


O  / 

57  48 


/I 


80.5  -0.7 
81.0-0.9 
80.9  +0.4 

80.2  0.9 
79.0     1.5 

77.3  +1.9 
75.2     9.4 

72.6  9.7 

69.8  3.0 

66.6  3.3 

63.2  +3.4 

59.7  3.5 
56.2  3.6 
52.6  3.5 
49.2    3.3 

45.9  +3.1 
42.9  9.8 
40.2    9.5 

38.0  9.1 

36.1  1.6 

34.8  +1.0 

34.0  +0.5 

33.8  -0.1 

34.2  0.6 

35.1  1.9 

36.6  -1.7 
38.5    9.1 

40.9  9.5 
43.5    9.8 

46.4  3.0 

49.5  -3.0 

52.3  9.9 

55.2  9.7 
57.8  9.4 
60.0    9.1 

61.8  -1.6 
63.2    1.1 


o  Piscinm. 


Bight 
Afloensioii. 


h     m 

1  39 


22.75  -.11 
22.63  .13 
22.49  .14 
22.35  .14 
22.21     .14 

22.08  -.13 
31 .96  .11 
21.87  .08 
21.80    .05 

21.77  -.01 

21.78  +.03 
21 .83  .07 
21.93  .19 
22.06  .16 
22.25    .90 

22.47  +JM 
33.73  .96 
33.00    .99 

33.39  .30 
33.59    .30 

33.90  +.30 

34.30  J» 

34.48  .98 

34.75  .96 
35.00    .93 

35.31  +.90 

35.40  .17 
35.55  .14 
35.67    .11 

35.76  .08 

35.83  +.05 

35.85  +.09 

35.86  -.01 
35.83  .04 
35.78    .06 

35.71  -.08 
35.62    .10 


DeoUnation 
ywrth. 


+    8  34 


// 


64.0  -0.6 1  25.51  -.19 


56.9  -0.7 

56.3  0.7 
55.6  0.7 
54.9    0.7 

54.2  0.6 

53.6  -0.6 

53. 1  0.5 

52.7  0.3 

52.4  -0.9 

52.3  0.0 

52.4  +0.9 

52.8  0.5 
53.4    6.7 

54.2  1.0 

55.3  1.9 

56.6  +1.4 
58.1     1.6 

59.7  1.7 

61.4  1.8 

63.3  1.8 

65.1  +1.8 

66.9  1.8 

68.6  1.7 

70.2  1.5 

71.7  1.3 

72.9  +1.1 

74.0  0.9 

74.8  0.7 

75.4  0.5 

75.8  0.3 

75.9  +0.1 
75.9  -0.1 
75.8    0.9 

75.5  0.4 

75.1  0.5 

74.6  -0.5 
74.0  0.6 
73.4  -0.6 


fi  ArietiB. 


Bight 
Asoension. 


h     m 

1  48 


21.07 -.19 
20.94  .14 
20.79  .15 
20.64  .15 
30.49     .15 

20.34  -.14 
20  21     .19 

20.10  .10 
20.02  .06 
19.97  -.09 

19.97  +.09 
20.02    .07 

20.11  .19 
20.25  .16 
20.44    .90 

20.66  +.94 
20.92  .97 
21.20  .30 
21.51  .31 
21.83    .99 

23.15  +.39 
33.46  .31 
33.76     .99 

33.04  .97 
33.30    .95 

33.54  +.29 
33.74  .19 
33.91     .15 

34.05  .19 
34.15    .09 

34.33  +.06 

34.37  +.03 

34.38  .00 
34.36  -.03 
34.33    .06 

34.15  -.08 
34.05  .11 
33.94  -.13 


Declination 
North. 


+20  14 


// 


61.3-0.4 
60.8    0.5 

60.3  0.7 

59.4  0.8 

58.6  0.9 

57.7  -0.9 

56.8  0.9 

55.8  0.9 
55.0     0.8 

54.2  0.7 

53.7  -0.5 

53.3  -0.9 

53.2  0.0 

53.3  +0.3 

53.7  0.5 

54.4  +0.8 

55.4  1.1 

56.5  1.3 

57.9  1.5 

59.5  1.6 

61.2+1.7 
63.0    1.8 

64.8  1.8 

66.6  1.8 
68.4     1.7 

70.0  +1.6 

71.6  1.5 

73.0  1.3 

74.2  1.1 

75.3  1.0 

76.1  +0.8 

76.8  0.6 

77.4  0.4 

77.7  0.3 

77.9  +0.1 

77.9  -0.1 
77.7  0.3 
77.4  -0.4 


50  CaBsiopen. 


Bight 
Aaoension. 


h     m 

1  53 


8 

45.74 
45.19 
44.59 
43.97 
43.35 


-.54 
.58 
.61 
.62 
.60 


42.77  -.56 

43.24  .49 
41.80  .39 
41.45  .26 
41.23     .16 

41.14  -.03 
41.18 +.11 
41.35  .94 
41.66  .37 
42.09     .48 

42.63  +.58 

43.25  .66 
43.96  .73 
44.71  .77 
45.49     .79 

46.28  +.79 
47.07  .78 
47.83  .74 
48.56  -.70 
49.22     .63 

49.82  +.56 
50.35  .49 
50.80     .40 

51.15  .36 
51.41     .91 

51.56  +.10 
51.61  .00 
51.56  -.11 
51.39  .21 
51.13    .31 

50.77  -.41 
50.32  .49 
49.80  -.55 


Declination 
JTorth. 


+71  51 


// 


80.6  +1.1 

81.4  +0.6 
81.8    0.0 

81.5  -0.6 

80.6  1.1 

79.2  -1.6 
77.4     2.1 

75. 1  9.4 
72.6     9.6 

69.8  9.8 

67.0  -2.8 

64.2  2.7 
61.6    9.5 

59.1  2.3 
57.0     1.9 

55.3  -1.5 

54.0  1.0 

53.2  0.6 

52.9  -0.1 

53.1  -H)4 

53.8  +0.9 
55.0  1.4 
56.6     1.8 

58.6  9.9 
61.0    9.6 

63.7  +9.8 
66.7  3.1 

69.9  3.9 

73.2  3.3 
76.6  3.4 

79.9  +3.4 

83.3  3.9 

86.4  3.0 
89.4  9.8 
92.0     9.4 

94.2  +9.0 
96.0  1.5 
97.2  41.0 
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APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

1 

a  Arietiti. 

^»  Ceti. 

tCaBsiopes. 

f  ■  Ceti. 

Meftn 
Solar 
Date. 

Right 
ABceosion. 

DeclinatioD 
North. 

Right 
Aacension. 

DecUnatioii 
Korth. 

Right 
A  session. 

Declinatioo 
yorth. 

Right 
Aaoension. 

D«)Clin8tion 
North.      . 

li      m 

2     0 

+22  55 

h     m 

2    6 

o          t 

+  8  18 

h     m 

2  19 

+66  53 

h     m 

2  22 

O            1 

+  7  56 

(Dec.30.3 

8 

45.46  -.19 

22.7  -0.3 

8' 

57.94  -.10 

36"5  -0.6 

8 

43.21  -.37 

30.3  +1.3 

8 

6.42  -.09 

49.2  -0.7 

Jan.    9.3 

45.33     .14 

22.3    0.4 

57.82    .19 

35.8     0.6 

42.82    .49 

31.4     0.8 

6.31     .19 

48.6    0.6 

J  9.2 

45.18    .15 

21.8    0.6 

57.69     .14 

35.2    0.6 

42.38     .46 

31.9  +0.3 

6.19     .14 

48.0    0.6 

29.2 

45.03     .16 

21.1     0.7 

•57.55    .15 

34.6     0.6 

41.91     .48 

31.9  -0.3 

6.04     .15 

47.3    0.6 

Ft^b.   8.2 

44.87     .16 

20.3     0.9 

57.40     .15 

34.0    0.6 

41.43     .48 

31.3     0.8 

5.89     .15 

46.8    0.5 

18.2 

44.71  --.15 

19.4  -0.9 

57.25  -.14 

33.4  -0.5 

40.96  -.45 

30.2  -1.3 

5.74  -.15 

46.2  -0.5 

28.2 

44.56     .13 

18.4     1.0 

57.12     .13 

32.9     0.4 

40.52    .41 

28.7    1.8 

5.60     .13 

45.8    0.4 

Mar.  10.1 

44.44     .11 

17.4     1.0 

57.00     .11 

32.6     0.3 

40.14     .35 

26.7    9.1 

5.47     .19 

45.4    0.3 

20.1 

44.35     .08 

16.5    0.9 

56.91     .08 

32.3  -0.9 

39.82     .97 

24.4    9.4 

5.36     .09 

45.2  -0.1 

30.1 

44.29  -.04 

15.6     0.8 

56.85  -.04 

32.2    0.0 

39.60     .17 

21.9    9.6 

5.29    .05 

45.2    0.0 

Apr.   9.1 

44.2$  +.01 

14.9  -0.6 

56.83    .00 

32.4  +0.9 

39.48  -.07 

19.3  -9.6 

5.26  -.01 

45.3  +0.9 

19.0 

44.31     .06 

14.4     0.4 

56.86  +.05 

32.7    0.4 

39.46  +.04 

16.7    9.6 

5.27  +.03 

45.7    0.5 

29.0 

44.39     .11 

14.1  -0.9 

56.92    .09 

33.3    0.7 

39.55    .15 

14.2    9.4 

5.32     .08 

46.2    0.7 

May   9.0 

44.52     .15 

14.0  +0.1 

57.04     .14 

34.1     0.9 

39.76    .95 

11.8     9.9 

5.42    .19 

47.0    0.9 

18.9 

44.70    .90 

14.2    0.3 

57.20    .18 

35.1     1.1 

40.06     .35 

9.8    1.9 

5.57    .17 

48.0     1.1 

28.9 

44.92  +.94 

14.7  +0.6 

57.40  +.99 

36.3  +1.3 

40.46  +.44 

8.0  -1.5 

5.75  +.90 

49.2  +1.3 

June  7.9 

45.18     .97 

15.5    0.9 

57.63     .95 

37.7    1.5 

40.93     .51 

6.7    1.1 

5.98    .94 

50.6    1.5 

17.9 

45.46     .30 

16.5  .  1.1 

57.89    .97 

39.3    1.6 

41.47     .57 

5.8    0.7 

6.23     .97 

52.2    1.6 

27.8 

45.77     .31 

17.8     1.4 

58.18     .99 

41.0    1.7 

42.07     .61 

5.3  -0.9 

6.51     .98 

63.8    1.7 

July  7.8 

46.08     .33 

19.2     1.5 

58.47     .30 

42.7    1.8 

42.70     .64 

5.3  +0.9 

6.80     .30 

55.5     1.7 

17.8 

46.41  +.39 

20.8  +1.6 

58.78  +.30 

44.5  +1.8 

43.35  +.65 

5.7  +0.7 

7.10  +.30 

57.2  +1.7 

27.7 

46.73     .39 

22.5    1.7 

59.08    .30 

46.2    1.7 

44.00     .65 

6.6    1.1 

7.40     .30 

58.9     1.7 

Aug.  6.7 

47.04     .30 

24.2    1.8 

59.37     .99 

47.9     1.6 

44.64     .63 

8.0    1.5 

7.70     .99 

60.6    1.6 

16.7 

47.33     .98 

26.0     1.8 

59.65    .37 

49.4     1.4 

45.26     .60 

9.7    1.9 

7.98     .96 

62.0     1.4 

26.7 

47.60     .96. 

27.8     1.8 

59.91     .95 

50.8    1.3 

4.5.84     .56 

11.8    9.9 

8.25    .96 

63.4     IJi 

Sept.  5.6 

47.85  +.93 

29.5  +1.7 

60.14  +.99 

52.0  +1.1 

46.38  +.51 

14,2  +9.5 

8.49  +.93 

64.5  +1.0 

15.6 

48.06     .90 

31.1      1.5 

60.35     .19 

53.0     0.9 

46.86     .45 

16.8    9.8 

8.71     .91 

65.4    0.8 

25.6 

48.25     .17 

32.6     1.4 

60.53     .16 

53.7    0.6 

47.28     .39 

19.7    3.0 

8.90     .18 

66.2    0.6 

Oct.    5.6 

48.40     .14 

33.9     1.3 

60.68     .13 

54.2    0.4 

47.64     .39 

22.8    3.1 

9.06     .15 

66.6    0.4 

15.5 

48.52    .10 

35.1     1.1 

60.80    .10 

54.5  +0.9 

47.92     .94 

25.9    3.1 

9.20    .19 

66.9  40.9 

25.5 

48.61  +.07 

36.1  +0.9 

60.88  +.07 

54.7     0.0 

48.13  +.16 

29.0  +3.1 

9.30  +.09 

67.0    0.0 1 

Nov.  4.5 

48.67     .04 

.37.0    0.7 

60.94     .04 

54.6  -0.1 

48.25  +.08 

32.1     3.1 

9.37    .06 

66.9  -0.9 

14.4 

48.69  +.01 

37.6     0.6 

60.97  +.01 

54.4     0.3 

48.29     .00 

35.2    9.9 

9.42  +.03 

66.7    0.3 

24.4 

48.69  -.09 

38.2    0.4 

60.97  -.01 

54.1     0.4 

48.24  -.09 

38.0    9.7 

9.43    .00 

66.3    0.4 

Dec.   4.4 

48.65    .05 

38.5    0.9 

60.94     .04 

53.7    0.5 

48.11     .17 

40.6    9.4 

9.42  -.03 

65.8    0.5 

14.4 

48.59  -.08 

38.6  +0.1 

60.89  -.07 

53.2  -0.5 

47.90  -.95 

42.8  f9.l 

9.37  -.06 

65.3-0.6! 

24.3 

48.50     .10 

38.6  -0.1 

60.81     .09 

52.6     0.6 

47.61     .39 

44.7     1.6 

9.30     .06 

64.7    0.6 

34.3 

48.38  -.19 

38.4  -0.3 

60.71  -.11 

52.0  -0.6 

47.25  -.39 

46.0  +1.1 

9.21  -.10 

64.1  -0.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

• 

/  Ceti. 

a  Ceti. 

48  Cepbei  (H.) 

(  Arietis. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Deolination 
North. 

Right 
Ascension. 

DeolinatioB 
North. 

Right 
Ascension. 

• 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

2  37 

o         / 

+  2  45 

h     m 

2  56 

+    3  38 

li      ni 

3     5 

+77  18 

h     m 

3    8 

+20  37 

(Dec.30.3 

8 

24.16  -.09 

9.7  -6  8 

8 

19.87  -.08 

22.8  -0  6 

8 

58.45  -.68 

58.7  +9.1 

8 

21JB4  -.08 

12.9  -0.1 

Jan.    9.3 

24.06    .13 

8.9     0.7 

19.77     .11 

22.0    0.7 

57.80     .79 

60.6     1.6 

21.74     .11 

12.7    0.9 

19.3 

23.93     .13 

8.2    0.7 

19.65    .13 

21.4    0.7 

57.02     .89 

61.9     1.1 

21.62    .14 

12.4     0.31 

1 

29.3 

23.79    .15 

7.6     0.6 

19.51     .15 

20.7    0.6 

56.16     .89" 

62.7  +0.5 

21.47    .16 

12.1      0.4 

Feb.    8.2 

23.64     .15 

7.1     0.5 

• 

19.36     .16 

20.2    0.5 

55.25     .99 

63.0  -6.1 

21.30    .17 

11.6     0.5 

18.2 

23.48  -.15 

6.7  -0.3 

19.19  -.16 

19.8  -0.4 

54.33  -.91 

62.5  -6.7 

21.13 -.17 

11.0  -0.6 

'          28.2 

23.33    .14 

6.4'   0.9 

19.04     .15 

19.5    0.9 

53.43     .86 

61.6     1.9 

20.95    .17 

10.4     0.6 

Mar.  10.2 

23.20     .13 

6.3  -0.1 

18.89    .14 

19.3  -0.1 

52.60     .78 

60.1     1.7 

20.79    .15 

9.8     0.6 

20.1 

2:).08    .10 

6.3  +0.1 

18.76     .11 

19.3  +0.1 

51.87     .66 

58.2    9.1 

20.65    .13 

9.2     0.6 ! 

30.1 

22.99     .07 

6.5    o!3 

18.66     .08 

19.5    0.3 

51.28     .51 

55.8    9.5 

20.53    .10 

8.6     6.5 

Apr.    9.1 

22.95  -.03 

6.9  +0.5 

18.60  -.05 

19.8  +0.5 

50.85  -.34 

53.2  -9.7 

20.46  -.06 

8.1  -0.5  1 

'           19.0 

22.94  +.09 

7.6     0.7 

18.57    .00 

20.4    0.7 

50.59  - 16 

50.5    9.8 

20.42  -.01 

7.7     0.3' 

i          2S).0 

22.98     .06 

8.4     0.9 

18.59  +.04 

21.2    0.9 

.50.52  +.03 

47.6    9.8 

20.44  +.04 

7.4  -0.9 1 

May    9.0 

23.06    .11 

9.4     1.9 

18.66    .09 

22.1     1.1 

50.65    .99 

44.8  •  9.7 

20.50     .09 

7.4    0.0 

19.0 

23.19    .15 

10.7     1.4 

18.76     .13 

23.3    1.3 

50.96    .40 

42.2    9.5 

20.61     .13 

7.5  +o.a  [ 

!          28.9 

23.36  +.19 

12.2  +1.5 

18.92  +.17 

24.7  +1.4 

51.44  +.57 

39.8  -9.3 

20.76  +.18 

7.9  +0.5 

June  7.9 

23.56     .93 

13.8    1.6 

19.11     .91 

26.2    1.6 

52.09    .79 

37.6    9.0 

20.96    .99 

8.4     0.7' 

[          17.9 

23.80     .35 

15.4     1.7 

19.34     .94 

27.8    1.7 

52.88    .85 

3.5.8    1.6 

21.20     .35 

9.2    0.9 

87.8 

24.07     .97 

17.2    1.8 

19.59     .37 

29.5    1.7 

53.78    .95 

34.5     1.1 

21.47     .98 

10.2    1.0 

July   7.8 

1 

24..35     .99 

19.0     1.8 

19.87     .96 

31.2    1.7 

54.78  1.03 

33.6    0.7 

21.76     .30 

11.3      1.3 

1          17.8 

24.64  +.30 

20.8  +1.7 

20.16  +.99 

32.9  +1.7 

55.84  1.09 

33.2  -6.9 

22.06  +.31 

12.5  +1.3 

;          27.8 

24.94     .30 

22.5    1.6 

20.46     .30 

34.6    1.6 

56.95  1.19 

33.2  +0.3 

22.38    .31 

1.3.H     1.4 1 

Aug.   6.7 

25.24     .90 

24.1     1.5 

20.75     .99 

36.1     1.5 

58.08  1.19 

33.7     0.7 

22.69     .31 

15.2     1.4 

1 

'          16.7 

25.52     .96 

25.5     1.3 

21 .04     .96 

37.5     1.3 

59.20  1.11 

34.7     1.9 

23.00    .31 

16.6     1.4; 

t          26.7 

25.79     .96 

26.6     1.1 

21.32    .97 

38.7     1.1 

60.29  1.07 

36;1      1.6 

23.30     .99 

18.0    1.3 

1 
8ept.  5.7 

26.04  +.94 

27.6  +0.8 

21 .58  +.95 

39.7  +0.8 

61.34   1.01 

37.9  +9.0 

23.58  +.97 

19.3  +1.9 

1          15.6 

26.26     .31 

28.3    0.6 

21.81     .93 

40.4     0.6 

62.31     .94 

40. 1     9.4 

23.84     .95 

20.4     1.1 

1          25.6 

26.47     .16 

28.7  +0.3 

22.03     .90 

40.8    0.3 

63.20    .84 

42.6    9.7 

24.08    .93 

21.6     1.0  i 

Oct.    5.6 

26.64     .16 

28.9    0.0 

22.22     .18 

41.0  +0.1 

64.00     .73 

45.4     3.9 

24.29    M 

22.5    0.9 

15.5 

26.78    .13 

28.8  -6.9 

22.38    .15 

41.0-0.1 

64.67     .61 

48.5    3.1 

24.48    .17 

23.4     0.8 ' 

25.5 

26.90  +.10 

28.6  -0.4 

22.52  +.19 

40.7  -  0.3 

65.22  +.47 

51.7  +3.3 

24.64  +.15 

24.0  40.6 

!Nov.   4.5 

26.99     .07 

28.1     0.5 

22.62    .00 

40.3     0.5 

65.61     .39 

55.0     3.3 

24.77     .11 

24.6    0.5  r 

14.5 

27.04     .04 

27.5    0.6 

82.70    .06 

39.7     0.6 

65.86  +.16 

58.3     3.3 

24.87    .08 

25. 1     0.4 

24.4 

27.07  +.01 

26.8    0.7 

22.74  +.03 

39.1     6.7 

65.93  -.01 

61.6    3.8 

24.93     .05 

25.4     0.3 

Dec.    4.4 

97.07  -.09 

26.1    0.8 

22.76     .00 

.38.3    6.8 

65.84     .18 

64.8    3.0 

24.96  +.01 

25.7    0.9 

14.4 

27.03  -.05 

25.3  -0.8 

22.74  -.03 

37.5  -6.8 

65.58  -.34 

67.7  +3.8 

24.96  -.03 

25.8  +0.1 

24.4 
34.3 

26.97     .07 

24.5    0.8 

22.69    .06 

36.7    0.8 

65.16    .50 

70.3     3.4 

24.92     .06 

25.8    0.0 

26.88  -.10 

23.8  -0.7 

22.61  -.00 

36.0  -0.7 

64.58  -.64 

72.5  +1.9 

24.85  -.00 

25.7  -0.1 
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APPABENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


(Dec.30.4) 
Jan.    9.3 
19.3 
29.3 
Feb.   8.2 

18.2 
28.2 
Mar.  10.2 
20.1 
30.1 

Apr.  9.1 
19.1 
29.0 

Hay  9.0 
19.0 

28.9 

June  7.9 

17.9 

27.9 

Juljr  7.8 

17.8 
27.8 
Aug.  6.8 
16.7 
26.7 

Sept.  5.7 
15.6 
25.6 

Oct.  5.6 
15.6 

25.5 

Nov.  4.5 

14.5 

24.5 

Dec.   4.4 


a  Persei. 


Bight 
Asoension. 


14.4 
24.4 
34. 


: 


It      HI 

3  16 


12.85  -.13 
12.70  .18 
12.50  .99 
12.26  .S& 
12.00    .97 

11.73 -.97 
11.45  .97 
11.20     .94 

10.97  .91 

10.79  .16 

10.65  -.10 
10.58  -.04 
10.58  +.03 

10.64  .10 
10.78    .17 

10.98  +.93 
11.23  .98 
11.54  .33 
11.90     .37 

12.28  .40 

12.69  +.49 
13.11  .43 
13.54  .43 
13.90  .49 
14.38     .40 

14.77  +.38 
15.14  .36 
15.48     .33 

15.80  .99 
16.06     .94 

16.29  +.91 
16.48  .16 
16.62     .19 

16.70  .06 
16.74  +.01 

16.72  -.05 

16.65  .10 
16.53  -.15 


Deolbiation 
North. 


+49  27 

18.8  +1.1 
19.8  0.8 
20.5  0.5 
20.8  +0.1 
20.7  -0.3 

20.2  -0.7 

19.3  1.0 

18.2  1.3 

16.7  1.5 

15.1  1.7 

13.3  -1.8 
11.5     1.8 

9.7  1.7 

8.1  1.6 
6.6     1.4 

5.3  -1.9 

4.2  0.9 
3.5  0.6 
3.1  -0.9 
3.0  +0.9 

3.3  +0.4 
3.9     0.7 

4.8  l.O 
6.0     1.3 

7.4  1.5 

9.0  +1.7 

10.8  1.9 

12.7  9.0 

14.8  9.1 

16.9  9.1 

19.0  +9.9 

21.2  9.9 

23.4  9.1 

25.4  9.0 

27.3  1.8 

29.0  +1.6 

30.5  1.3 
31.7  +1.0 


e  Eridani. 


Bight 
Ascension. 


DedUnation 
South. 


h     m 

3  27 


34.28  -.06 
34.19  .10 
34.07  .13 
33.93     .15 

33.77  .17 

33.59  -.17 
33.42  .17 
:):).25  .16 
33.09  .14 
.  32.96    .19 

m 

32.86  -.08 
32.80  -.04 

32.78  .00 
32.80  +.05 
32.88    .09 

32.99  +.14 
33.15  .18 
33.35  .91 
33.57  .94 
.96 


o3.83 


34.10  +.96 

34.38  .99 

34.67  .99 
34.96  .98 
35.24     .98 

35.51  +.96 

35.76  .94 
36.00  .99 
36.21     .90 

36.39  .17 

36.55  +.14 

36.68  .11 
30.78  .06 
36.84  .05 
36.87  +.01 

36.87  -.09 
36.84     .05 

36.77  -.09 


9  50 


II 


52.8  -1.3 
54.0     l.l 

55.0  0.9 
55.8  0.7 
56.4     0.4 

56.7  -0.9 

56.8  +0.1 

56.6  0.3 

56.1  0.6 
55.4     0.8 

54.4  +1.1 

53.2  1.3 

51.7  1.6 

50.1  1.8 

48.2  1.9 

46.2  +9.0 
44.1  9.1 
42.0     9.9 

39.8  9.1 
37.7    9.1 

35.7  +1.9 

33.9  1.7 

32.3  1.5 
31.0  1.9 
30.0     0.8 

29.3  +0.5 

29.0  -H».l 

29.1  -0.3 
29.6  0.6 
30.3     0.9 

31.4-1.1 
32.6     1.3 

34.0  1.5 

35.5  1.5 

37.1  1.5 

38.6  -1.5 
40.0  1.4 
41.3  -1.9 


d  Persei. 


Bight 
Asoension. 


h     m 

3  34 


50.26  -.10 
50.13     .15 

49.96  .19 
49.74  .93 
49.50     J& 

49.24  -.96 

48.97  .96 

48.72  .94 
48.49  .91 
48.29     .17 

48.15  -.19 

48.06  -.06 

48.03  +.01 

48.07  .07 
48.18    .14 

48.34  +.90 
48.57  .96 
48.85  .30 
49.18  .34 
49.54     .37 

49.93  +.40 
50.33  .41 
50.74     .41 

51.16  .41 
51.56     .40 

51.95  +.38 
52..32  .36 
52.67  .33 
52.99     .30 

53.27  .97 

53.52  +.93 

53.73  .19 
53.89  .14 
54.01     .00 

54.08  +.04 

54.09  -.09 

54.04  .07 
53.95  -.19 


Declination 
North. 


+  47  25 

20.2  +1.9 

21.2  0.9 

22.0  0.6 
22.4  +0.9 
22.4  -0.1 

22.1  -0.5 

21.4  0.8 

20.5  l.l 

19.3  1.3 

17.8  1.5 

16.2  -1.6 

14.6  1.6 
13.0  1.6 

11.4  1.5 
9.9  1.4 

8.7  -1.9 

7.6  0.9 
6.9  0.6 
6.4  -0.3 
6.2     0.0 

6.4  +0.3 

6.8  0.6 

7.5  0.8 
8.5    1.1 

9.7  1.3 

11.0  +1.5 
12.6    1.6 

14.3  1.8 

16.2  1.9 
18.0    1.9 

20.0  +9.0 
22.0    9.0 

23.9  1.9 
25.8  1.9 
27.6     1.7 

29.3  +1.6 
30.8  1.4 
32.0  +1.1 


tf  Tauri. 


Bight 
ABoenaion. 


h      m 

3  40 


43.53  -.05 
43.46  .00 
43.34     .13 

43.20  .16 
43.03     .17 

42.85  -.18 

42.67  .19 
42.48  .17 
42.32  .15 
42.18  .19 

42.07  -.09 

42.01  -.05 
41.98    .00 

42.02  +.06 
42.10    .11 

42.22  +.15 
42.40  .90 
42.62    .93 

42.86  .96 
43.14     .99 

43.44  +.30 
43.75  .31 
44.07  .39 
44.38    .31 

44.70  .31 

45.00  +.99 
45.28  SB 
45.55  .96 
45.79  .93 
46.02    .91 

46.21  +.18 
46.38  .15 
46.52  .19 
46.62    .08 

46.68  .05 

46.71  +.01 
46.70  -.03 
46.66  -.07 


Declination 
NorUk. 


+23  44 


62.0  +0.1 

62.0 

0.0 

62.0  -0.1 

CI. 8 

0.9 

61.5 

0.3 

61.1 

-0.4 

60.6 

0^ 

60.1 

0.6 

59.5 

0.6 

58.8 

0.6 

58.2  -0.6 
57.7    6J 

57.3  0.4 
57.0  -OJi 
56.9    0.0 

57.0  40.9 
57.2  0.4 
57.7    0.5 


58.3 
59.1 


0.7! 

0.9' 


60.0  +1.0 

61.1  1.1 

62.2  1.9 
63.4    1.9 

64.6  IS 

65.7  +1.1 

66.8  l.l 
67.8    1.0 

68.8  0.9 
69.6    0.8 

70.3  40.7 
71.0    0.6 

71.6  0.5 
72.0    0.4 

72.4  0.8 

72.7  40.3 

72.9  0.9 
73.0  40.0 
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CPenei. 

• 

y  Eridani. 

7  Taari. 

e  Taari. 

Men 
Solw 
I>ite. 

. 

North. 

• 

Sight 

AaoemioB. 

• 

Bight 
Asoeniiion. 

DeoUnstloii 
South. 

Bight 
AaoeoBion. 

DeoUnation 
North. 

Bight 
Aaoension. 

h     m 

4  21 

DeoUnation 
North. 

h     m 

3  46 

+  3f  32 

h     m 

3  52 

o         / 

-13  49 

h     m 

4  13 

+ 15  20 

+  18  55 

CDec.30.4) 

a 
59.22  -.06 

// 
35.8  +0.5 

43.50  -.06 

74  J  -1.6 

19.42  -.03 

57.9  -0.3 

8 

58.70  -.09 

28'8  -0.1 

Jan.   9.3 

59.14     .10 

36.2    0.3 

43.42     .00 

75.6    1.3 

19.37     .07 

57.6    0.3 

58.66    .06 

28.7     0.1 

19.3 

59.02    .14 

36.4  +0.9 

43.32     .19 

76.7     1.1 

19.28    .10 

57.3     0.3 

58.58    .10 

28.6    0.9 

29.3 

58.86    .17 

.36.5    0.0 

43.17     .15 

77.7     0.8 

19.16     .13 

57.0     0.3 

58.46     .13 

28.4     0.9 

Feb.   8.3 

58.68    .19 

36.4  -«.9 

43.01     .17 

78.4     0.6 

19.02     .16 

56.7     0.3 

58.32    .16 

28.2    0.9 

18.2 

58.49  -.90 

36.0  -0.4 

42.83  -.18 

78.7  -0.3 

18.a5  -.18 

56.3  -0.3 

58.14  -.18 

27.9  -0.3 

28.2 

58.28     .90 

35.5    0.6 

42.65     .18 

78.9     0.0 

18.67     .18 

56.0    0.3 

57.96     .19 

27.6    0.3 

Mar.  10.2 

58.08     .19 

.34.9    0.7 

42.46    .18 

78.7  +0.3 

18.48     .18 

55.7     0.3 

57.77     .18 

27.3    0.8 

20.2 

57.90     .17 

34.1     0.8 

42.29     .16 

78.2    0.6 

18.31     .16 

55.4     0.3 

57.59     .17 

27.0     0.3' 

30.1 

57.74     .14 

33.2    0.9 

42.14     .14 

77.5     0.9 

18.16     .14 

55.2    0.9 

57.43     .16 

26.7     0.3; 

Apr.  9.1 

57.62  -.10 

32.4  -0.9 

42.02  -.10 

76.4  +1.9 

18.03  -.11 

55.0  -0.1 

57..30  -.19 

26.4  -0.3 

19.1 

57.54  -.05 

31.5    0.9 

41.94     .06 

75.1     1.5 

17.94     .07 

55.0    0.0 

57.20     .08 

26.2     0.9 

29.1 

57.52     .00 

30.6     0.8 

41.89  -.09 

73.5     1.7 

17.90  -.09 

55.0  +0.1 

57.15 -.08 

26.0  -0.1 

May   9.0 

57.54  +.05 

29.9    0.7 

41.89  +.09 

71.7     1.9 

17.90  +.09 

55.2    0.3 

.'>7.14  +.09 

26.0     0.0 

19.0 

57.62     .11 

29.3    0.5 

41.94     .07 

69.7    9.1 

17.94     .07 

55.5    0.4 

57.18     .06 

26.1  +0.1 

29.0 

57.75  +.16 

28.9  -0.3 

42.03  +.11 

67.6  +9.9 

18.03  +.11 

56.0  +0.6 

57.26  +.11 

26.4  +0.3 

Jun««  7.9 

57.93     .90 

28.7  -O.i 

42.17     .15 

65.3     9.3 

18.17     .16 

56.6    0.7 

57.39     .15 

26.8     0.5 

17.9 

58.15     .94 

28.7  +0.1 

42.34     .19 

63.0     9.3 

18.35     .90 

.57.4     0.8 

67.57     .19 

27.3     0.6  i 

27.9 

58.42     .38 

28.9    0.3 

42.55     .99 

60.7     9.3 

18.56     .93 

58.3     1.0 

57.78     .93 

28.0    0.7 

July   7.9 

58.71     .30 

29.3    0.5 

42.79     .95 

58.5    9.9 

18.80     .95 

59.3     1.0 

58.02     .95 

28.8    0.8  < 

1 

17.8 

59.02  +.38 

29.9  +0.7 

43.05  +.97 

56  4  +9  0 

19.07  +.97 

60.4  +1.1 

58.28  +.98 

29.6  +0.9 

27.8 

59.35     .33 

30.7    0.9 

43.3-^     as 

.")4.u     1.8 

19.35     .99 

61.5     1.1 

58.57     .99 

30.6     1.0 

Aug.  6.8 

59.68     .34 

3i.G     1.0 

43.62     .99 

52.8     1.5 

19.64     .30 

62.6     1.1 

58.87     .30 

31.6     1.0 

16.8 

60.02     .34 

32.6     1.1 

4.3.91      .99 

51.5     1.9 

19.94     .30 

63.7     1.0 

59.17     .30 

32.5     1.0, 

26.7 

60.36     .33 

33.8     1.1 

44.19     .98 

50.5    0.8 

20.24     .30 

64.7     0.9 

59.47     .30 

3.3.5    0.9 : 

i                    1 

Sept.  5.7 

60.68  ^.39 

34.9  +1.9 

44.47  +.97 

49.8  +0.4 

20.54  +.99 

65.6  +0.8 

59.77  +.30 

1                                        . 

34.3  +0.8 

15.7 

60.98     .30 

36.1     1.9 

44.74     .96 

49.6     0.0 

20.82     .96 

66.3    0.7 

60.07     M 

35.1     0.7 

,         25.6 

61.28     .98 

37.3     1.9 

44.99     .94 

49  8  -0.4 

21.09     .96 

67.0     0.5 

60.35    .97 

35.7    0.6 

Oct.    5.6 

61.54     .96 

'    :«.5    1.9 

45.22     .99 

50.4     0.8 

21.35     .95 

67.4     0.4 

60.61     .98 

36.2    0.5 

1          15.6 

61.79     .93 

.39.7     1.1 

1 

45.43     .19 

51.3     1.1 

21. .58     .99 

67.7    0.9 

60.86    Si 

36.6    0.4 

! 

25.6 

62.00  +  90 

'     40.8  +1.1 

45.61  +.17 

52.5  -1.4 

21 .80  +.90 

67.9  +0.1 

61.09 +Jil 

37.0  +0.3 

Nov.  4.5 

62.19    .17 

41.8     1.0 

45.76     .14 

54.0     1.6 

21.98     .16 

67.9    0.0 

61.29    .19 

37.2    0.9 

;          14.5 

62.34     .13 

1     42.9     1.0 

45.89     .11 

55.7     1.7 

22.15     .15 

67.8  -0.1 

61.46     .16 

37.3  +0.1 

24.5 

62.46     .10 

43.8    0.9 

45.98     .07 

57.5     J. 8 

22.28     .11 

67.7    OJi 

61.60     .19 

37.3    0.6 

Dec.    4.5 

62.54     .06 

44.7     0.8 

46.03  +.04 

59.3     1.8 

22.37     .08 

67.5    0.9 

a 

61.71     .09 

37.3    0.0 

14.4 

62..57  +.01 

45.4  +0.7 

46.05     .00 

61.1  -1.8 

22.43  +.04 

67.3  -OJi 

61.78  +.06 

37.3    0.0 

24.4     62..56  -.03 

46.1     0.6 

46.03  -.04 

62.8     1.6 

22.45     .00 

67.0     0.3 

61.81  +.01 

37.2  -0.1 ! 

34.4 

62.51  -.07 

46.6  +0.4 

45.98  -.07 

64.4  -1.4 

22.43  -.04 

66.8  -0.3 

61 .80  -.03 

37.2  -0.1 

— 


31 


322 


FIXED  STARS,  1886. 
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1 

Mean 
Solar 
Date. 

a  Taori. 
(Aldebaran.) 

a  Camelopardaiis. 

I  Anrig0. 

11  Ononis. 

1 

Right 
Asoenaion. 

North. 

Right 
Aaoenaion. 

Deollnation- 
North, 

Right 
Aaoenaion. 

DeoUnation 
North, 

Right 
Aaoenaion. « 

DeelinatioB 
North, 

b     m 

4  29 

+ 16  16 

h     m 

4  42 

+66    8 

h      m 

4  49 

+32  58 

b     m 

4  58 

+  15   14 

(Dec.  30.4) 

a 
23.86  -.01 

37.2  -0.9 

46.25  -.06 

49.0  +4.4 

a 
35.58    .00 

58.3  +0.7 

4.43  +.09 

90.7  -«.3 

Jan.    9.4 

23.8:)    .05 

37.0     0.3 

46.12    .18 

51.2     9.1 

35.56  -.05 

59.0    0.6 

4.42  -.03 

30.4    6.3 

19.4 

23.75     .09 

36.7     0.3 

45.89     .97 

53.2     1.8 

35.49    .00 

59.6     0.5 

4.36     .07 

30.1     0.3: 

29.3 

23.64     .13 

36.5     0.3 

45.57     .35 

54.8     1.4 

35.37    .14 

60.0     0.4 

4.27     .11 

29.9    0.9 

Feb.    8.3 

23.50     .16 

36.2    0.3 

45.18     .49 

56.0     1.0 

35.21     .17 

60.3  +OJi 

4.14     .15 

29.6    0.9 

J  8.3 

23.33  -.18 

35.9  -0.3 

44.73  -.46 

56.7  +0.5 

35.03  -.90 

60.4     0.0 

3.98  -.17 

29.4-0.9 

28.'2 

23.15     .18 

35.7    0.3 

44.26     .48 

57.0     0.0 

34.82     .91 

60.4  -0.1 

3.80     .18 

29.2    0.9 

Mar.  10.2 

22.96     .18 

35.4     0.3 

43.77     .48 

56.7  -0.5 

34.60     J21 

60.1     0.3 

3.62     .19 

29.1     0.9 

20.2 

22.78     .17 

35.2    0.9 

43.30     .45 

56.0     1.0 

34.40     .91 

59.8    0.5 

3.43    .18 

28.9    0.1 

30.2 

22.62     .15 

34.9    0.9 

42.87     .41 

54.8     1.4 

34.19     .19 

59.2    0.6 

3.26     .16 

28.8    6.1 

Apr.   0.1 

22.48  -.la 

34.7  -0.1 

42.49  -.35 

53.3  -1.7 

34.02  -.15 

58.6  -0.7 

3.10 -.14 

28.7  -0.1 

19.1 

22.38     .06 

34.6     0.0 

42.18     .96 

51.4    9.0 

33.89    .11 

57.8    0.7 

2.98     .10 

28.7    0.0 ' 

29.1 

22.32  ^.04 

34.6  +0.1 

41.97     .16 

49.3    9.9 

33.80     .06 

57.1     0.8 

2.90     .06 

28.8  46.1 : 

May   9.1 

22.30  +.01 

34.8    0.9 

41.85  -.06 

47.0    9.3 

33.76  -.01 

56.3    0.7 

2.86  -.09 

28.9    0.9! 

19.0 

22.33     .05 

35.0     0.3 

41.84  +.04 

44.7     9.3 

33.77  +.04 

55.6    0.7 

2.86  +.03 

29.2    0.3 

29.0 

22.41  +.10 

35.4  +0.5 

4 1 .94  +.14 

42.4  -4.3 

33.84  +.00 

55.0  -0.6 

2.91  +.07 

29.6  46.5 

J.une  8.0 

22.53     .14 

35.9    0.6 

42.13     .94 

40.2    9.1 

33.96     .14 

54.5     0.4 

3.00     .19 

30.1     0.6 

17.9 

22.70     .18 

36.6    0.7 

42.42     .33 

38.1     9.0 

34.12     .19 

54.1     0.3 

3.14     .16 

30.7    0.7 

27.9 

22.90     .99 

37.4     0.8 

42.79     .49 

36.3     1.7 

34.33     .93 

53.9  -0.1 

3.32     .19 

31.5    0.8 

July   7,9 

23.13     .95 

38.2     0.9 

43.25     .49 

• 

34.7     1.4 

34.57     .96 

53.8    0.0 

3.52    .99 

32.3    0.8 

17.9 

23.39  +.97 

39.2  +1.0 

43.76  +.54 

33.4  -l.l 

34.85  +.99 

53.9  +0.9 

3.76  +.95 

33.1  40.91 

27.8 

23.66     .98 

40.2     1.0 

44.33     .59 

32.4     0.8 

35.15     .31 

54.1     0.3 

4.02     .97 

34.0    0.9- 

Aug.  6.8 

23.95     .99 

41.2     1.0 

44.94     .69 

31.8    0.4 

35.47     .33 

54.4     0.4 

4.30     .96 

34.9    0.9 

16.8 

24.25     .30 

42.2     0.9 

45.58     .65 

31.6  -0.1 

35.80     .33 

54.9     0.5 

4.58     .99 

35.7    0.8 

26.8 

24.55     .30 

43.0     0.9 

46.24     .66 

31 .7  +0.3 

36.14     .34 

55.4     0.6 

4.88    J» 

36.5    6.7 

Sept.  5.7 

24.85  +.89 

43.9  +0.8 

46.90  +.66 

32.1  +0.6 

36.48  +.34 

56.0  +0.6 

5.17  +.90 

37.2  +0.6 

15.7 

25.14     .98 

44.6    0.6 

47.55     .64 

32.9     1.0 

.36.81     .33 

56.7    0.7 

5.46     .99 

37.7    OJ 

25.7 

25.4 1     .97 

45.1     0.5 

48.19     .69 

34.1     1.3 

37.14     .39 

57.4     0v7 

5.75     .98 

38.1     6J 

Oot.    5.6 

25.68     .96 

45.5    0.3 

48.80     .59 

35.5     1.6 

37.46     .31 

58.1     0.7 

6.03     .97 

38.3  +0J 

15.6 

25.93     .94 

45.8    0.9 

49.37     .55 

37.3     1.9 

37.76     .99 

58.9     0.7 

6.29     M 

38.4     0.0 

25.6 

26.16  +.99 

45.9  +0.1 

49.90  +.50 

39.2  +9.1 

38.03  +.97 

69.6  +0.8 

6.54  +.94 

38.4  -0,1 

Nov.   4.6 

26.36     .19 

45.9    0.0 

50.37     .43 

4 1 .5    9.3 

38.29     .94 

60.4     0.8 

6.77     M 

38.2    OJ 

14.5 

n 

26.54     .16 

45.8  -0.1 

50.77     .36 

43.9    9.5 

38.51     .91 

61.2    0.8 

6.97     .19 

38.0    0.3 

24.5 

26.69     .13 

45.7    0.9 

51.09     .96 

46.5    9.6 

38.70     .17 

62.0     0.8 

7.15     .16 

37.6    0.3 , 

Dec.   4.5 

26.80     .09 

45.5    0.9 

51 .32     .18 

49.1     9.6 

38.86    .13 

62.8    0.8 

7.29     .19 

37.3    0.si 

t 

14.5 

26.88  +.05 

45.3  -0.9 

51.46 +.00 

51.8  •»9.6 

38.96  +.08 

63.5  +0.8 

7.39  +.06 

37.0  -«.3 

24.4 

26.91  +.01 

45.1     0.9 

51.50  -.09 

54.4     9.5 

39.02  +.04 

64.3    0.8 

7.45  +.04 

36.6    OJ 

34.4 

26.90  -.03 

44.8  -0.9 

51.43 -.19 

56.8  +9.3 

39.04  -.01 

65.0  +0.7 

7.47     .00 

36.3-4.3 
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INGTON, 

APPAJELlSJNT  FLiAU£8  FOB  TH£  UFF£B  TRANSIT  AT  WASH 

K«ui 
Solv 
Dste. 

a  Aariga. 
(CapMa.) 

• 

fi  Orionii. 

fi  Taori. 

Groombridge  966. 

Bight 
AKwnalon. 

DeoUiMtion 
Ifortk. 

Bight 
AfloenaioD. 

DeoUnntlon 
South, 

Bight 
AKwnalon. 

KorOi, 

Bight 
Aaoension. 

Deoltnatioo 

• 

h      ni 

5    8 

+45  62 

h     ni 

5    9 

o          « 

-  8  19 

h     m 
5    19 

+28  30 

h     m 

5  24 

+74  67 

(1>ee.30.4 

8 

17.88  ^M 

45.3  +1.4 

4.65  +.01 

75.3  -1.6 

8 

6.46  +.03 

28.2  40.4 

8 

34.49  -.08 

53.3  +9.9 

Jm.    9.4 

17.81  --.04 

46.7     1.3 

4.64  -.04 

76.8     1.5 

6.47  -.09 

28.7     0.4 

34.38     .19 

56.0    9.7 

19.4 

17.73     .10 

48.0    1.9 

4.58     .06 

78.2    1.3 

6.43     .06 

29.1     0.4 

34.12     .85 

58.6     9.4 

^.4 

17.60     .16 

49.0    0.9 

4.49     .19 

79.4     1.0 

6.34     .11 

29.4     0.3 

33.69     .40 

60.9    9.1 

F«b.  8.3 

17.41     .9D 

49.8    0.7 

4.36     .15 

80.3    0.8 

6.21     .15 

29.7    OJi 

33.14     .61 

62.7     1.6 

18.3 

17.19 -.SM 

50.4  +0.4 

4.19 -.17 

81.0^0.6 

6.04  -.18 

29.9  +0.1 

32.48  -.70 

64.2  +1.1 

28.3 

16.94     .96 

50.6  +0.1 

4.02     .19 

81.4  -0.3 

5.85     .90 

30.0    0.0 

31.74     .76 

65.0    0  6 

Mar.  10.2 

16.67     .97 

50.6  -0.9 

3.82    .19 

81.6    0.0 

5.65     .91 

29.9  -0.1 

30.94     .78 

65.4  +0.1 

20.2 

16.40     .96 

50.2    0.5 

.3.64     .18 

81.4  +0.9 

5.44     .90 

29.8    0.9 

30.19    .77 

65.2  -0.5 

30.2 

16.15     .94 

49.6    0.8 

3.45     .17 

81.2    0.4 

5.24     .19 

29.5     0.3 

29.44     .79 

64.5    1.0 

Apr.  9.2 

15.93  -.90 

48.7  -1.0 

3.29  -.15 

80.6  +0.7 

5.07  -.16 

29.1  -0.4 

28.75  -.64 

63.2  -1.4 

J9.1 

15.75     .16 

47.6    1.9 

3.16     .19 

79.8     1.0 

4.92     .13 

28.7    0.5 

28.15     .54 

61.6     1.6 

29.1 

15.62    .10 

46.4     1.3 

3.06     .06 

78.7     1.9 

4.81     .08 

28.2    0.5 

27.67     .41 

59.6    9.9 

Haj  9.1 

15.54  -.05 

45.1     1.4 

3.00  -.04 

77.4     1.4 

4.75  -.04 

27.7    0.5 

27.33     .97 

57.3    9.4 

19.1 

15.53  +.09 

43.7     1.4 

2.98    .00 

75.9     1.6 

4.73  +.01 

27.3     0.4 

27.14  -.19 

54.8    9.6 

29.0 

15.58  -(-.OS 

42.4  -1.3 

3.00  +.05 

74.2  +1.7 

4.77  +.06 

26.9  -0.4 

27.09  +.04 

52.1  ^.6 

Jane  8.0 

1568     .14 

41.1     1.9 

3.07    .09 

72.5     1.8 

4.85     .11 

26.6     0.3 

27.21     .19 

40.5    9.6 

18.0 

15.85    .19 

39.9    l.I 

3.18    .13 

70.6     1.9 

4.98     .15 

26.3     0.9 

27.47     .84 

46.9     9.6 

27.9 

16.07     .94 

38.8    1.0 

3.32     .16 

68.0    9.0 

5.15     .19 

26.2  -0.1 

27.88     .48 

44.5    9.4 

July  7.9 

16.33    .90 

38.0    0.8 

3.50    .90 

66.7     1.9 

5.36     .93 

26.2    0.0 

28.42    .60 

42.2    9.9 

17.9 

16.64  +.39 

37.3  -0.6 

3.71  +.99 

64.8  +1.8 

5.60  +.96 

26.3  +0.1 

29.08  +.71 

40.2  -J  .0 

27.9 

16.98    .35 

36  8    0.4 

3  1)5      .24 

U.3.0     1.7 

5.87     .96 

26.5     0.9 

29.84     .80 

38.5     1.6 

Aug.  6.8 

17.34     .87 

3U.5  -0.9 

4.20     .96 

61.4     1.5 

6.16     .30 

26.8    0.3 

30.69     .88 

37.1     1.9 

16.8 

17.73     .30 

36.4     0.0 

4.47     .97 

60.0     1.9 

6.47     .31 

27.1     0.3 

31.60     .94 

36.0    0.9 

26.8 

18.12     .40 

36.5  +0.9 

4.74  ^.98 

58.9    0.9 

6.79     .39 

27.4     0.4 

32..57     .96 

35.4    0.5 

SepL  5.8 

18.52  +.40 

36.8  +0.4 

5.02  +.98 

58.1  +0.6 

7.11  +.39 

27.8  +0.4 

.33  56  1.00 

35.1  -0.1 

15.7 

18.92    .40 

37.3    0.5 

5.30     .98 

57.7  40.9 

7.43     .39 

28.2     0.4 

34..58  1.01 

35.2  +0.3  • 

25.7 

19.32    .30 

37.9    0.7 

5.58     .97 

57.6  -0.1 

7.75     .39 

28.6     0.4 

3.5.59  1.00 

35.8    0.7 

Oct.    5.7 

19.70     38 

38.7     0.9 

5.85     .96 

57.9     0.5 

8.06     .31 

29.0     0.4 

36.58    .97 

36.7     1.1 

15.6 

20.07    .36 

39.6     1.0 

6.10     M 

58.6     0.8 

8.37     .30 

29.3     0.3 

37.53     .99 

38.0     1.5 

25.6 

20.42  +.34 

40.6  +1.1 

6.34  +.93 

59.6  -1.1 

8.66  +.98 

29.7  40.3 

38.43  +.86 

39.7  +1.9 

Not.  4.6 

20.74     .30 

41.8     1.3 

6.56     .31 

60.9     1.4 

8.92     .96 

30.0    0.4 

39.25     .77 

41.7    9.9 

14.6 

21.03    S7 

43.2     1.4 

6.76     .18 

62.4     1.6 

9.17     .93 

30.4     0.4 

39.97     .67 

44.1     9.5 

24.5 

21.28     .99 

44.6     1.4 

6.92     .15 

64.0     1.7 

9.38     .90 

30.8    0.4 

40.58     .54 

46.6    9.7 

hw,   4.5 

21.48     .17 

46.0     1.5 

7.06     .19 

65.8     1.8 

9.50     .16 

31.2     0.4 

41.06     .40 

49.4     9.8; 

14.5 

• 

21.62 +.19 

47.5  +1.6 

7.15 +.06 

67.6  -1.7 

9.70  +.n 

31.6  40.4 

41.38  +.95 

52.4  +9.9 

94.5 

21.71  +.06 

49.0    1.5 

7.21  +.03 

69.3    1.7 

9.79     .07 

32.0     0.4 

41.55  +.06 

55.3.    9.9 

34.4 

21.74  -.01 

50.5  +1.4 

7.22  -.01 

70.9  -1.5 

9.84  +.09 

32.5  40.4 

41.55 -.06 

58.2  +9.8 
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s 

Bight 

8«M. 

Bight 

SouO. 

Bight 

AwO. 

*^SL 

""^^ 

5  26 

-0  23 

5   27 

-17  64' 

h     m 
5  30 

-   1  16' 

6  85 

—si  7 

'(DH:.:iO.< 

ia.09  +.0S 

15,2  -1.9 

43.33  +.0» 

29J  -9.1 

36.86  +.03 

43"5  -1 J 

38.74     .00 

eiJo-ti 

'Jmi.    !)-■) 

19.10 -.0! 

16.4     1.1 

43.32  -M 

31.8    9,0 

a«.B7  -.01 

44.8     1.9 

38.71  -.08 

84.6    u 

19.4 

13.06    M 

17.6    1.0 

43.37     .06 

33.6     1.7 

36.34     .M 

45.9    1.0 

32.63     .10 

87.0    9J 

1           W.4 

11.98    .10 

18.4    0.8 

43.17     .19 

35.3    1.4 

36.76     ,10 

46.0    0.8 

32.50     .15 

ea.i   1.0 

ll'Vb.   8.3 

11.86    .13 

19.1     0.0 

43.04     .15 

36.5     1.1 

26.65    .13 

47.7    0.7 

39.3S     .» 

90.8    1.0^ 

I8.» 

11.72 -.IB 

19.7  -0.5 

42.87  -.18 

37.4  -0.0 

36.50  -.le 

4^3-0.5 

33.13  -.91 

»a.i  -1.1 

28.3 

11. G5    .18 

30.1      0.3 

42.68     .90 

38.1     0.5 

36.33    .16 

48.7     0.3 

31.90     .94 

93.0    tJ 

Mur.  10.3 

11.36     .18 

30.3  -0.1 

42.48     .90 

38.4  -0.1 

36.15    .19 

48.9  -9.1 

31.65    .95 

93.4 -*1 

sn.'j 

11.18     .18 

30.3  +0.1 

42.28     » 

38.3  +0.9 

25.96     .18 

48.9+0.1 

31.40     » 

93.3 +C3 

3o.a 

11.00     .17 

30.1     0,3 

43.06     .19 

37.9    04 

85.78    .17 

48.7    0.3 

31.16    .M 

93.8    0.T 

Apr.   9.3 

10.63  -.15 

19.8  +0,4 

41,90 -.17 

37.2  +0.9 

25.62  -.IB 

48.3+0.5 

30.93  -.91 

91 .9  +1.1 

19.1 

10.69    .n 

19.3     0.B 

41.74     .14 

36.1     1.9 

25.47     .13 

48.0    1.0 

30.73    .18 

90.6    1.5 

89.1 

10.59     M 

18.5    0.8 

41.61     .11 

34.8    1.S 

25.36     .03 

47.0    0.8 

30.66    .IS 

88.8    IJ 

Mny    9.1 

10.52     .OS 

17,5    1.0 

41.53    .07 

33.2    1.0 

25.39     .05 

46.1     IJt 

30.43     .11 

88.8    M 

IH.l 

10.49  -.01 

16.6    1.1 

41,48 -,09 

31.5    1.9 

25,36  -.01 

45.0     ij) 

30.36    .Of 

84.4    9.5 

ag.o 

10.51   +.04 

15.4  +1.3 

41.48 +,09 

29.4+9.9 

35.27  +.03 

43.8  +1.8 

30.31  -.01 

81.8  4*7 

.June  8.0 

10.56     .08 

14.1      1.4 

41.52    .00 

87.1     9.3 

36.33     .07 

48.4     1.4 

30.33  +.M 

79,0    9J 

18.0 

10.66     .ia 

13.6     I.S 

41.60     .10 

24.8    9.3 

35.48    .11 

41.0     IJ 

30.39     .08 

76.1    9.1 

38.0 

10.80    .15 

II. J      1.5 

41.73    .14 

23.5    9.3 

25.55    .19 

39.4     1.8 

30.49     .13 

73.2    9J 

July    7.9 

10,97    .18 

9.6     1.5 

41.t»    .18 

20.3    9.3 

25.72     .18 

37.9    1.0 

30.64     .17 

70.3    U 

17.9 

11.17 +.ai 

e.l  +1.5 

42.08  +.91 

17.9  +9.9 

35.92  +.91 

36.3  +1.5 

30.63 +ii 

67.5  +9.7 

37.9 

11.40     .M 

6.6     1.4 

42.30     .S3 

15.8    9.0 

26.14     .03 

■u.e   1.4 

31.05    M 

64.9    1,5 

Aug.   6.8 

11.64     ,» 

5.3     1.3 

42.54     .95 

13.9    1.8 

26.38    .98 

33.5    1.3 

31.31     .90 

63.5    1,1 

16.8 

11.90     .SJ 

4.1     1.1 

43.81     .9? 

12.3    1.4 

26.64     .98 

33.3     1.1 

31.68    .98 

60,6    1.7 

26.8 

12.18     .V 

3.3    0.8 

43.08    .98 

11.0    1.1 

86.91     .sa 

31.3     0,8 

31.88     .30 

59,0    14 

S«pt.  5.8 

12.45  +.ae 

2.5  +0.0 

43.36  +.98 

10.1  4fl.7 

27.18  +.10 

30.6  +0.0 

32.18 +.31 

58.0  +4,8 

15.7 

12.73     .W 

2,0  44.3 

43.65     .98 

9.6  +0.9 

27.46     .96 

30.3  +«,3 

38.50     .31 

57.5  +0.1 

1          25.7 

13.01     .38 

1.9    0.0 

43.93     .98 

9.6  -0.9 

27.74     .« 

30.1     0.0 

33.81     .31 

57.6  -0.3 

[Oct.    5.7 

13,38     .St 

2.1  -0.3 

44.21     .97 

10.1      0.T 

28.03    sn 

30.3  -0.3 

33.13     .30 

58.3    OJ 

16.7 

13.65     .90 

2.6    0.0 

44.48    .» 

11.0    1.1 

28.38    .90 

30.8    0.« 

33.42    .99 

69.;l    1.4 

25,6 

13,80  +.M 

3,3  -0.8 

44.73  +.94 

13.3  -1.S 

39.54  +.9S 

31.6-0.9 

33.70  +.97 

61.0  -19 

Nov.   4.6 

14.04     .91 

4.2    1.1 

44.96     .99 

13.9     1.8 

38.77     ,93 

38.6    1,1 

33.95     .94 

63.1    9j' 

14.6 

14.25     ,90 

5.4     1.9 

45.  IB     .90 

15.S    B.0 

28.99     ,90 

33.8     1.3 

34.18     .91 

65.6    9,0, 

24.5 

14.44     .IT 

6.7     1.3 

45.36     .10 

18.0    0.9 

29.16     ,17 

36.1     1.4 

34.:17     .17 

68.3    1.8 1 

Deo.    4.5 

14.59     .14 

8.0    1.4 

45.60     .13 

30.2    9,3 

29.34     .14 

36.5     1.4 

34.53    .13 

71. S    3,0 ! 

M.5 

14.71  +.10 

9.4  -1.4 

45.61  +.00 

82.5  -9.3 

39.46  +.10 

37.9  -1.4 

34.69  +.08 

74.8-3.0' 

34.5 

14.79    .00 
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19.30  -.09 

68.8    0.5  < 

18.1 

44.85    .00 

60.1     9.4 

18.66  +.03 

19.7     0.0 

58.97  -.09 

44.6    9.4 

19.30  +.09 

68.2    0.6 

28.0 

44.87  +.04 

57.7     9.4 

18.71     .07 

19.6    0.0 

59.00  +.08 

42.1     9.5 

19.34     .06 

67.6    0.6 ' 

1 

Julj  8.0 

44.94     .06 

55.2    9.5 

18.80     .11 

19.6  -0.1 

59.14     .18 

39.6    9.5 

19.42     .10 

66.9    0.7 

18.0 

45.04  +.19 

52.8  -M.5 

18.93  +.14 

19.5  -0.1 

59.36  +.97 

37.1  -9.5 

19.54  +.14 

66.2  -0.7 

28.0 

45.17     .15 

50.3     9.4 

19.09    .17 

19.4    0.1 

59.68    .36 

34.6    9.4 

19.70     .17 

65.5    0.7 

Aug.  6.9 

45.34     .18 

48.0    9.9 

19.28    .90 

19.3    O.l 

60.09     .44 

312.2     9.3 

19.89     .91 

64.8    0.7 

16.9 

45.54    .91 

46.0     1.0 

19.49    .93 

19.2    0.9 

60.57     .51 

30.0    9.1 

20.11     .94 

64.0    0.8 

26.9 

45.76    .94 

44.3    1.6 

19.73     .95 

19.0    0.3 

61.11     .58 

27.9    1.9 

20.36     .96 

63.3    0.8 

Sept.  5.8 

46.01  +.96 

42.9  +1.9 

19.99  +.97 

18.7  -0.3 

61.72  +.63 

26.2  -1.7 

20.63  +.96 

62.5  -0.8 ' 

15.8 

46.28     .98 

42.0    0.7 

20.27     .98 

18.3    0.4 

62.38     .68 

24.6     1.4 

20.93     .30 

61.7    0.8 

25.8 

46.56     .99 

41.5  40.9 

20.56     .30 

17.8    0.5 

63.07     .% 

23.4     1.1 

21.24     .39 

61.0    0.81 

Got.    5.8 

46.86    .30 

41.6  -0.3 

20.87     .31 

17.3     0.6 

63.80     .74 

22.5    0.7 

21.57     .33 

60.2    0.8 

15.7 

47.16     .30 

42.2    0.8 

21.18    .39 

16.7     0.7 

64.54     .75 

22.0  -0.3 

21.91     .34 

50.4    0.7 

25.7 

47.47  +.30 

43.2  -1.3 

21.50 +.39 

16.0  -0.7 

65.30  +.75 

21.8  +0.1 

22.25  +.35 

58.8  -0.6  j 

Nov.  4.7 

47.77     .99 

44.8     1.8 

21.81     .31 

15.3    0.7 

66.04     .73 

22.1     0.5 

22.60     .35 

58.2     0.6 

14.7 

48.05     .98 

46.8     9.9 

22.12    .30 

14.6    0.7 

66.76     .70 

22.8    0.9 

22.94     .34 

57.6    0.4 

24.6 

48.3-;d     .95 

49.1     9.5 

22.42     .96 

13.9     0.6 

67.43     .65 

23.8    1.3 

23.27     .38 

57.3    0.3 

Deo.    4.6 

48.55     M 

51.7     9.7 

22.69     .96 

13.4     0.5 

68.05     .58 

25.4     1.7 

23.58     .99 

57.1  -0.1' 

1 

14.6 

48.75  +.18 

54.4  -9.8 

22.93  +.99 

12.9  -0.4 

68.58  +.49 

27.2  +9.0 

23.86  -f.96 

57.1  +0.1 

24.5 

48.91     .13 

57.3    9.8 

23.14     .18 

12.5    0.3 

6902     .36 

29.3    9.3 

24.09     .91 

67.2    0.3' 

1 

34.5 

49.02  +.08 

60.1  -9.7 

23.30  +.13 

12.3  -0.1 

69.35  +.97 

31.7  49.5 

24.28  +.16 

57.6  +0.4 
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APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASmNOTON. 

Keui 
Solar 
Date. 

a  Cania  Minoria. 
(Procyon.) 

B  Geminorum. 
(PoUta,) 

^  Geminonun. 

3  Una  Majoria  (H.) 

Bight 
▲aoeiuion. 

Declination 
North. 

Bight 
Asoenalon. 

Declination 
North. 

Bight 
Aaoenaion. 

Declination 
North. 

Bi^t 
Aaoenaion. 

DeoHmtkm 
North. 

h     m 

7  33 

+    5  30 

h     m 

7  38 

+28   17 

h      m 

7  46 

O            1 

+27     3 

li      m 

8     1 

+  68  47 

(D6e.30.6) 

t 
21.18 +.15 

49.4  -1.3 

8 

21.52 +.16 

49.9  +0.1 

8 

32.32  +.19 

23.6    0.0 

a 
29.97  +.fl 

73.9  4«.l 

Jan.    9.5 

21.31     .11 

48.2    1.9 

21.68     .13 

50.1     0.3 

32.48     .14 

23.7  +0.9 

30.33     .30 

76.2    8.4 

19.5 

21.39     .06 

47.1     1.0 

21.78    .08 

50.4     0.4 

32.59     .06 

24.0    0.3 

:)0.56     .17 

78.7    9.f 

29.5 

21.43  +.01 

46.2    0.8 

21.83 +.08 

50.9     0.5 

32.65  +.03 

24.4     0.5 

30.67  +.04 

81.4     9.6 

Feb.   8.4 

21.41  -.04 

45.4     0.6 

21.82 -.04 

51 .5     0.6 

32.65  -.03 

24.9    0.6 

30.64  -.09 

84.0     9.6 

18.4 

21.34  -.09 

44.9  -0.5 

21.76 -.09 

92.2  +0.7 

32.60  -.08 

25.6  +0.6 

30.50  -.91 

86.6  +8.6 

28.4 

21.24     .19 

44.5     0.3 

21.65    .18 

52.9     0.7 

32.50     .19 

26.2    0.7 

30.23     .31 

88.9    9.8 

Mar.  10.3 

21.10     .15 

44.3  -0.1 

21.50    .16 

53.6    0.7 

32.36     .15 

26.9    0.7 

29.87     .40 

91.0     1.9 

20.3 

20.94     .17 

44.2    0.0 

21.32     .18 

54.2     0.6 

32.19     .18 

27.5    0.6 

29.43     .46 

92.7     1.6 

30.3 

20.76     .18 

44.3  +0.1 

21.13     .90 

54.7     0.5 

32.00     .19 

28.1     0.5 

28.94     .61 

94.0     1.0 

Apr.   9.3 

20.59  -.18 

44.5  +0.9 

20.93  -.90 

55.2  +0.4 

31.81  -.19 

28.5  +0.4 

28.42  -.58 

94.8 +«4 

19.2 

20.42     .16 

44.8    0.4 

20.74     .19 

55.5     0.9 

31.62    .18 

28.9    0.3 

27.90     .51 

95.1  +0.1 

29.2 

20.26     .15 

45.2    0.5 

20.56     .17 

55.6  +0.1 

31.44     .17 

29.1  +0.9 

27.39     .49 

95.0  -0.4 

Maj  9.2 

20.12    .19 

45.7     0.5 

20.40     .14 

55.7    0.0 

31.29     .14 

29.2    0.0 

26.92     .44 

94.3     0.9 

19.2 

20.02    .09 

46.3    0.6 

20.28     .11 

55.6  -0.1 

31.16     .11 

29.2  HJ.l 

26.52     .37 

93.2     IJ 

1 

29.1 

19.94  -.06 

46.9  +0.7 

20.19  -.07 

55.4  -0.9 

31.07  -.07 

29.1  H).9 

26.18  -.30 

1 

91.8-1.7 

June  8.1 

19.90  -.03 

47.6    0.7 

20.14  -.03 

55. 1     0.3 

31.02 -.03 

28.9    0.9 

25.92     .91 

89.9    8.0 

18.1 

19.89  +.01 

48.4     0.8 

20.13  +.01 

54.8    0.4 

31.00    .00 

28.6    0.3 

25.76     .19 

87.8     8.3 

28.0 

19.91     .04 

49.2    0.8 

20.16     .05 

.54.4     0.4 

31.03  +.04 

28.3    0.4 

25.68  -.09 

85.4     9.4 

July  8.0 

19.98    .08 

50.1     0.8 

20.23     .09 

53.9    0.5 

31.09    .06 

27.9    0.4 

25.71  +.07 

82.9    9.6 

18.0 

20.07  +.11 

50.9  +0.8 

20.34  +.19 

53.4  -0.5 

31.18  +.11 

27.4  -0.6 

25.8:)  +.16 

80.2  -8.7 

28.0 

20.19     .14 

51.7    0.7 

20.48     .16 

52.9     0.6 

31.32     .15 

26.9    0.5 

26.04     .96 

77.6    8.7 

Aug.  6.9 

20.34     .16 

52.4     0.6 

20.65     .19 

52.3     0.6 

31.48    .18 

26.4     0.6 

26.34     .34 

74.9     8.6 

16.9 

20.52     .19 

53.0    0,5 

20.85     .93 

51.7     0.6 

31.67     .91 

25.8    0.6 

26.72     .49 

72.4     8.5 

26.9 

20.72     .91 

53.4     0.3 

21.08     .94 

51.0     0.7 

31.89     .93 

25.2    0.7 

27.18     .49 

69.9     8.4 

Sept.  5.9 

20.95  +.93 

53.6  +0.1 

21.33  +.96 

50.3  -0.7 

32.14  +JJ6 

24.5  -«.7 

27.70  +.56 

67.6  -8JB 

15.8 

21.19     .95 

53.6  -0.1 

21.61     .98 

49.6     0.8 

32.40     .98 

23.7     0  8 

28.30     .69 

65.5     1.9 

25.8 

21.45     .97 

53.4     0.3 

21.90     .30 

48.8    0.8 

32.69     .30 

22.9    0.8 

28.94     .67 

63.7     1.7 

Oct.    5.8 

21.73     .98 

53.0    0.6 

22.22     .39 

48.0    0.8 

33.00     .31 

22.0    0.9 

29.63     .71 

62.2    IJ 

15.7 

22.02     .99 

52.2    0.8 

22.54     .33 

47.2     0.8 

33.32     .33 

21.1     0.9 

30.36    .74 

61.0     1.0 

25.7 

22.31  4.30 

51.3  -1.0 

22.87  +.34 

46.4  -0.8 

33.65  +.33 

20.2  -0.9 

31.10  +.75 

1 

60.2  -0.6 

Nov.   4.7 

32.61     .99 

50.2     1.9 

23.21     .34 

45.6    0.7 

33.99     .34 

19.4     0.8 

31.86     .75 

59.8  -OJ 

14.7 

22.90     .29 

48.9     1.4 

23.54     .33 

44.9    0.7 

34.32     .33 

18.6    0.8 

32.61     .74 

59.9  +«.3 

24.6 

23.18     .97 

47.5    1.4 

23.87     .31 

44.3    0.5 

34.65     .39 

17.9    0.7 

33.34     .70 

60.4    0.7  i 

Deo.   4.6 

23.44     .95 

46.0     1.5 

24.17     .99 

43.8    0.4 

34.95     .99 

17.3    0.5 

34.02     .65 

61.4     1.9 

14.6 

23.68  +.99 

44.5  -1.4 

24.44  +.96 

43.5  -0.9 

35.23  +.96 

16.9  -0.3 

34.63  +.57 

62.8  +1.6 

24.6 

23.88     .18 

43.1     1.4 

24.68     .91 

43.4     0.0 

35.48     .99 

16.6  -0.1 

35.16     .46 

64.5    9.0 

34.5 

24.04  +.14 

41.8  -1.3 

24.87  +.17 

43.5  +0.9 

35.68  +.18 

16.6  +0.1 

35.60  +.39 

66.7+8.3 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

15  Argus  (i) 

9  Canori. 

c  Hydra. 

t  Vram  Majoris. 

Bolw 
1>iito. 

■ 

Bight 
Aeeeaaion. 

DeoUnadoD 
South, 

Bight 
Aiioeiiaion. 

yortk. 

Bight 
Afloension. 

Declioation 
Karth. 

Bight 
Ascension. 

DeolJaatioB 
N<yrth. 

ll        Dl 

8     2 

-23  58 

ll     m 

8  26 

+20  49 

h     m 

8  40 

O           t 

+  6  49 

h     m 

8  51 

+48  28 

(I>ee.30.6 

42.75  +.17 

40.'6  ^.8 

7.94  +.99 

27.'7  -0.6 

8 

45.29  +.91 

61.5-1.4 

s 
24.92  +.39 

62.5  +0.8 

Jan.    9.5 

42.89     .19 1 

43.4     9.8 

8.14     .17 

27.2    0.4 

45.49     .17 

60.2    1.3 

25.21     .96 

63.5     1.1 

19.5 

42.98     .06 

46.1     9.6 

8.29     .19 

26.9  -6.9 

45.64     .19 

59.0     1.1 

25.43     .19 

64.8    1.4 

29.5 

43.02  +.01 

48.7     9.4 

8.38     .07 

26.9    0.0 

45.74     .07 

58.0    0.9 

25.59     .19 

66.3     1.6 

Feb.   8.5 

43.00  -  04 

51.0     9.9 

8.42  +.01 

27.0  +6.9 

45.78  +.09 

57.3     0.6 

25.67  +.06 

68.0     1.8 

18.4 

42.94  -.09 

5:V0  -1.9 

8.41  -.04 

27.3  +0.4 

45.78  -.09 

56.8  -0.4 

25.68  -.03 

69.8  +1.9 

98.4 

42.83     .131 

.')4.8     1.6 

8.35     .08 

27.8    0.5 

45.74     .07 

56.4     0.9 

25.62     .09 

71.7     1.8 

Mar.  10.4 

42.68     .16 

56.2     1.9 

8.24     .19 

28.3    0.5 

45.65     .10 

56.3  -6.1 

25.50     .15 

73.5     1.8 

90.4 

42.51     .18 

57.2     0  8 

8.1 1      .15 

28.8     0.6 

45.53     .13 

56.3  +0.1 

^.32     M 

75.2    1.6 

30.3 

1 

42.32     .90 

57.9     0  5 

7.95     .17 

29.4     0.6 

45.38     .15 

56.4     0.9 

25.10     .93 

76.7     1.3 

Apr.   9.3 

42.12 -.90 

58.2  -0.1 

7.78  -.17 

30.0  +0.5 

45.23  -.16 

56.7  +0.3 

24.86  -.95 

77.9  +1.1 

J  9.3 

1 

41.92    .19 

58.1  +0.9 

7.60     .17 

30.5     0.5 

45.07     .16 

57.1     0.4 

24.61     .95 

78.8    0.7 

i          29.3 

41.73     .19 

57.7     0.6 

7.43     .16 

30.9     0.4 

44.91     .15 

57.5    0.5 

24.36     M 

79.4  +0.4 

Haj   9.2 

41.66     .16 

57.0     0.9 

7.28     .14 

31.3     0.3 

44.76     .14 

58.1     0.5 

24.11     .93 

79.6    0.0 

19.2 

41.41     .14 

55.9     1.9 

7.14     .19 

31.6     0.3 

44.63     .19 

58.6     0.6 

23.89    .91 

79.5  -0.3 

29.2 

41.28 -.11 

54.5  +1.5 

7.04  -.09 

31.8  +0.9 

44.52  -.10 

59.2  +0.6 

23.70  -.17 

79.1  -0.6 

June  8.1 

41.19     .06 

52.9     1.8 

6.96     .06 

31.9  +0.1 

44.44     .67 

59.9    0.7 

23.55     .13 

78.3     0.9 

18.1 

41.13     .04 

51.0    9.0 

6.91  -.03 

32.0     0.0 

44.39     .04 

60.5    0.7 

23.44    .09 

77.2     1.9 

28.1 

41.10  -.01 

46.9    9.1 

6.90     .00 

32.0    0.0 

44.36  -.01 

61.2    0.7 

23.37  -.05 

76.0     1.4 

Jil)7   8.1 

41.11  +.03 

46.7    9.9 

6.92  +.04 

31.9  -0.1 

44.36  +.09 

61.8    0.6 

23.35    .00 

74.5     16 

18.0 

41.16  +.06 

44.5  +9.9 

6.97  +.07 

31.8-0.9 

44.40  +.05 

62.4  +0.6 

23.37  +.05 

72.8  -1.8 

88.0 

41.23     .09 

42.3    9.9 

7.06     .10 

31.6     0.3 

44.46     .06 

63.0    0.5 

23.44     .09 

70.9     1.9 

Aug.   7.0 

41.34     .13 

40.1     9.1 

7.18     .13 

31.2    0.4 

44.55     .11 

63.5    0.4 

23.56     .14 

69.0    9.0 

17.0 

41.49     .16 

38.1      1.9 

7.32     .16 

30.8    0.5 

44.67     .13 

63.U    0.3 

23.71     .18 

67.0    9.0 

26.9 

41.66     .19 

36.3     1.6 

7.50     .19 

30.3    0.6 

44.82     .16 

64.0  -10.1 

23.91     .89 

64.9    9.1 

Sept.  5.9 

41.86 +Jn 

34.9  +1.3 

7.70  +.91 

29.7  -0.7 

44.99  +.19 

64.1  -0.1 

24.16  +.96 

62.9  -9.1 

15.9 

42.09     .94 

33.8     0  9 

7.92     .94 

28.9    0.8 

45.10     .91 

63.9    0.3 

24.44     .30 

60.8    9.0 

25.8 

42.35     .97 

33.1  +0.4 

8.17'    .96 

28.0     0.9 

45.42     .94 

03.5    0.5 

24.75     .33 

58.8    1.9 

Oct.    5.8 

42.62     .98 

32.9     0.0 

8.45     .96 

27.0     1.0 

45.66     .96 

62.8    0.8 

25.10     .37 

57.0     1.8 

15.8 

42.92     .30 

33.2  -0.6 

8.74     .30 

2.'>.9     1.1 

45.93     .96 

61.9     1.0 

25.49     .40 

55.2    1.7 

25.8 

43.22  +.31 

34.0  -1.0 

9.05  +.39 

24.8  -1.9 

46.22  +.30 

60.8  -1.9 

25.90  +.49 

• 

53.6  -1.4 

Nov.   4.7 

43.53     .31 

35.3     1.5 

9.38     .33 

2:).6     1.9 

46.52     .31 

59.5     1.4 

26.33     .44 

52.3    1.9 

14.7 

43.84     .30 

37.0     1.9 

9.70     .33 

22.3     1.9 

46.83     .31 

58.1     1.5 

26.77     .44 

51.3    0.9 

24.7 

44.14     .99 

39.1     9.3 

10.03     .39 

21.1     I.l 

47.14     .31 

5G.5     1.6 

27.21     .44 

50.6     0.6 

Dec.   4.7 

44.42     ^ 

41.5    9.5 

10.34     .30 

20.0     1.0 

47.44     .99 

54.9     1.6 

27.65     .49 

50.2  -0.9 

14.6 

44.67  +.93 

44.2  -«.7 

10.64  +.98 

19  1  -0.9 

47.73  +.97 

53.3  -1.6 

28.06  +.39 

50.2  +0.9 

24.6 

44.89     .19 

46.9    9.8 

10.90     .95 

18.3    0.7 

47.98     .94 

51.7     1.5 

28.44     .35 

50.5    0.6 

34.6 

45.06  +.15 

49.7  -9.8 

11.13  +.91 

17.7  -0.5 

48.21  +.90 

50.3  -1.4 

28.76  +.30 

51.3  +0.9, 
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APPARENT  PLACES  FOB  THE  UPPER  TRAKSn  AT  WA8HINOTON. 

1 

9*  Una 

Majorio. 

K  Cancri. 

I  Ari^ns. 

IDraoo 

iiu(H.) 

Mmd 
SoIat 
Date. 

Right 
Aaoension. 

DeoUiuitioiD 

Klgbt 
ABOfanirion. 

DeoUnatioii 
North. 

Bight 
AsoenBioii. 

Deolination 
JSouih. 

Right 
Aaoenaioiii. 

I>MHiiatliMi 

h     m 

9    0 

+67  35 

b     m 

9     1 

O            1 

+  11     7 

h     m 

9  14 

o       * 

-58  47 

h     m 

9  20 

+8f  49 

(Deo.30.6 

8 

88.58  +.61 

89.1  +1.5 

• 

35.88  +.94 

25.3  -1.3 

8 

4.91  +.31 

43.9  -3.4 

8 

49.00  1.89 

34''8  <M.9 

Jan.    9.6 

83.05     .49 

30.9    9.0 

35.44     .90 

84.1     1.1 

5.18     .93 

47.4     3.6 

50.31    1.08 

36.9     9.S 

19.6 

83.41     .31 

33.1     9.3 

35.61     .15 

83.1     0.9 

5.38     .15 

51.1     3.7 

51.16  +.81 

39.5     9.7 

Q9.5 

83.66     .19 

35.5     9.5 

35.73     .10 

88.4     0.6 

6.49  +.07 

54.9     3.7 

51.83     .89 

33.3     9.9 

Feb.   8.5 

83.79  +.07 

38.1     9.7 

35.80  4-.Q5 

81.8     0.4 

5.51  -.01 

58.6     3.6 

58.19  +.91 

35.4     3.1 

18.5 

83.79  -.06 

40.8  -W.? 

35.88     .00 

81.6  -0.9 

5.46  -.09 

62.2  -3.4 

53.34  -.10 

38.5  +3.1 

28.4 

33.68    .17 

43.4     9.6 

35.80  -.05 

81.4     0.0 

'5.33     .16 

65.5     3.9 

51.98     .40 

41.5     3j8 

Mar.  10.4 

83.46    .97 

45.9    9.4 

35.73     .09 

81.5  +0.9 

5.13     .93 

68.5     9.9 

51.44     .68 

44.4     t.8 

20.4 

83.14     .36 

48.8    9.1 

35.68    .19 

81.8    0.3 

4.88     .98 

71.2    9.5 

50.63    .91 

47.0     9.4 

30.4 

88.76    .41 

50.1     1.7 

35.49     .14 

88.1     0.4 

4.57     .39 

73.4     9.0 

49.61  1.11 

49.3    9.0 

Apr.   9.3 

88.38  -.45 

51.6+1.3 

35.34  -.15 

38.5  +0.4 

4.24  -.35 

75.2  -1.6 

48.42  1.95 

51.1  +1.5 

19.3 

81.85    .48 

58.7     0,8 

35.19-    .16 

83.0    0.5 

*f.oO     .36 

76.5     1.1 

47.11    1.34 

53.3     1.0 

89.3 

81.37    .47 

53.8  +0.3 

35.03    .15 

83.5    0.5 

3.51      .37 

77.3  -0.5 

45.75  1.37 

53.0  +«.4 

May   9.3 

80.90     .45 

53.3  H).9 

34.88    .14 

34.0    0.5 

3.14     .37 

77.6     0.0 

44.37  1.35 

53.2  -0.1 

19.8 

80.46     .49 

58.9     0.6 

34.75    .13 

84.6    0.5 

2.77     .35 

77.4  +«.5 

43.04   IM 

53.8    0.7 

99.8 

80.07  -.36 

58.1  -1.1 

34.64  -.10 

85.1  +0.5 

2.43  -.33 

76.6  +1.0 

41.79  I.I6 

51.8  -IJI 

Juue  8.8 

19.73     .30 

50.8    1.5 

34.54     .08 

85.6    0.5 

2. 1 1     .30 

75.4     1.5 

40.67  1.04 

50.3     1.7; 

18.1 

19.46     .93 

49.1     1.9 

34.48    .05 

86.1     0.5 

1.83     .96 

73.7     1.9 

39.71     .87 

48.4     9.1 

88.1 

19.87     .15 

47.0    9.9 

34.44  -.03 

86.5    0.4 

1 .59     .99 

71.6    9.3 

38.93     .67 

46.0    9.5 

July  8.1 

19.16  -.07 

44.7    9.4 

34.43     .00 

87.0     0.4 

1.40     .17 

69.2    9.6 

38.36     .46 

43.3     9.6 

18.1 

19.13  +.01 

48.8  -9.6 

34.44  +.03 

27.3  +0.3 

1.26  -.11 

66.5  +9.8 

38.01  -.94 

40.4  -S.1 

88.0 

19.18     .10 

39.5    9.8 

34.49     .06 

87.6     0.9 

1.18 -.05 

63.5     3.0 

.37.89  -.09 

37.2     3.9 

Aug.  7.0 

19.38     .18 

36.7     9.8 

34.56     .00 

87.8  +0.1 

1.16  +.01 

60.5     3.1 

37.99  +.98 

33.9     3.3 

17.0 

19.54     .96 

33.8    9.9 

.34.67     .19 

27.8    0.0 

1.21     .08 

57.4     3.0 

38.33     .45 

30.6     3.4 

87.0 

19.83     .33 

31.0     9.8 

34.80     .14 

27.7  -0.9 

1.32     .15 

54.4     9.9 

38.89     .67 

37.2     3.3 

Sept.  5.9 

80.80  +.41 

88.8  -9.7 

34.95  +.17 

27.5  -0.4 

1 .50  +.91 

51.6  -HI.6 

39.66  +.88 

34.0  -9.9 

15.9 

80.64     .47 

85.5    9.6 

35.14     .90 

27.0     0.6 

1.75     .98 

49. 1     9.3 

40.64  1.06 

30.8    3.0 

85.9 

81.15     .54 

83.0     9.4 

35.35     .93 

86.4     0.8 

2.06     .34 

47.0     1.8 

41.81    1.96 

17.9     9.8 

Oct.    5.8 

81.78     .00 

80.7     9.1 

35.60     .95 

85.5     1.0 

2.43     .39 

45.5     1.3 

4.3.16  1.49 

15.3    9.5 

15.8 

88.35     .64 

18.7     1.8 

35.86     .97 

84.4     1.1 

2.84     .44 

44.4     0.7 

44.65  1.56 

13.0     9.1 

85.8 

83.01  +.68 

17.0-1.6 

36.14  +:99 

23.2  -1.3 

3.30  +.47 

44.0  +0.1 

46.28  1.67 

1 1.1  -1.7 

Nov.   4.8 

83.71     .71 

15.7     1.1 

36.45     .31 

21.8    1.5 

3.78     .49 

44.2  -0.6 

47.99  1.75 

9.7     1.9 

14.7 

84.43     .79 

14.8    0.6 

36.76     .39 

20.3     1.5 

4.27     .49 

45.1     1.9 

49.77  1.78 

8.8    0  6 

1 

84.7 

85.15     .71 

14.5  -0.1 

37.08     .39 

18.7     1.6 

4.76     .48 

46.6     1.8 

51.56  1.77 

8.4  -0.1 

Dec.    4.7 

85.85     .68 

14.6  +0.4 

37.39     .31 

17.2     1.6 

5.23     .45 

48.7    9.4 

53.32  1.79 

8.6  40.5  ! 

14.7 

86.58  +.64 

15.8  +0.8 

37.09  +.99 

15.6  -1.5 

5.66  +.41 

51.4  -9.8 

54.99   1.61 

9.4  +1.1  1 

84.6 

87.18    .57 

16.3     1.3 

37.97     .96 

14.2     1.4 

6.04     .35 

54.4     3.9 

56.53  1.45 

10.7     1.6 1 

34.6 

87.66  +.40 

17.8  +1.8 

38.81  +.93 

12.9  -1.9 

6.36  +.98 

57.8  -8.5 

57.89  l.9« 

13.6  +9.1 1 
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• 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

fiUkl^W 

a  Hjdrs. 

dVtBtb. 

Majoris. 

dUnaJ 

Hajoris. 

«  Leonis. 

Itete. 

Bight 
Ascension. 

DeoUnatlon 
SotUh. 

Sight 
Ascension. 

North. 

Bight 
Ascension. 

Declination 
Korth, 

Bight 
Ascension. 

Declination 
North. 

h     m 

9  21 

o         t 

-89 

h     m 

9  24 

+70  19 

h     m 

9  25 

+52  ll' 

h     m 

9  39 

+24  17 

iD«c.d0.6) 

• 

60.07  +.94 

58.8  -9.3 

94.49  +.69 

31.0  +1.4 

• 

14.40  +.37 

99.3  +0.6 

s 
93.39  +.96 

43.0  -0.8 

Jan.    9.6 

60.30     .90 

61.0     9.1 

94.99    .57 

39.6     1.9 

14.75     .39 

30.1     1.1 

93.66     .94 

49.3    0.5 

19.6 

60.47     .16 

63. 1     9.0 

95.45     .40 

34.7     9.3 

15.04     .95 

31.4     1.4 

93.88     .90 

49.0  -0J9 

20.5 

60.60     .11 

65.0     1.8 

95.78     .97 

37.9    9.6 

15.95     .17 

33.0     1.7 

94.05     .15 

41.9 +0.1 

Feb.    8.5 

60.69     .06 

66.8     1.6 

95.99  +.13 

39.8    9.7 

15.38    .10 

34.8     1.9 

94.17     .09 

49.1     0.3 

18.5 

60.79  +.01 

68.3  -1.4 

96.05    .00 

49.6  +9.6 

15.44  +.09 

36.8  +9.1 

94.94  +.04 

49.6  +0.6 

28.4 

60.70  -.04 

69.5     1.1 

95.98  -.13 

45.4     9.7 

15.49  -.06 

38.9    9.1 

94.95  -.01 

43.3    0.8 

Biu'.]0.4 

60  65    .07 

70.5     0.9 

95.78     .95 

48.1     9.6 

15.33     .19 

41.0     9.1 

94.91     .06 

44.1     0.9 

90.4 

60.55    .11 

71.9    0.6 

95.48     .35 

50.6     9.3 

15.18    .18 

43.0     1.9 

94.14     .10 

45.0     0.9 

30.4 

60.44     .13 

71.7     0.4 

95.08     .43 

59.8    9.0 

14.98    .99 

44.9     1.7 

94.09    .13 

46.0    1.0 

Apr.   9.3 

.60.30  -.14 

71.9  -0.1 

94.61  -.40 

54.6  +1.6 

14.74  -.95 

46.4  +1.4 

93.88  -.15 

46.9  +0.9 

J  9.3 

60.15    .15 

71.9+0.1 

94.09     .53 

55.9    1.1 

14.47     .97 

47.7     1.1 

9:^.73    .16 

47.8    0.9 

89.3 

59.99     .15 

71.7     0.3 

93.55    .54 

56.8    0.6 

14.90     Ji7 

48.6     0.7 

93.57     .16 

48.6    0.8 

May   9.3 

59.84     .14 

7 1 .3    0.5 

9:).0I     .53 

57.1  +0.1 

13.93     JH 

49.1  +0.3 

93.49    .15 

49.3     0.6 

19.2 

59.71     .13 

70.7     0.7 

99.49    .50 

57.0  -0.4 

13.68    .94 

49.3     0.0 

93.96     .14 

49.9     0.5 

1 

99.2 

59.58  -.19 

70.0  +0.8 

99.01  -.45 

56.3  -0.9 

13.45  -JB 

49.0  -0.4 

9.3.13  -.18 

50.3  +0.3 

June  8.9 

59.47     .10 

69.0     1.0 

91.58    .30 

55.9     1.4 

13.94     .18 

48.4     0.8 

93.01     .11 

50.6  +0.9 

18.1 

59.39     .07 

68.0     1.1 

91.99     .39 

53.6    1.8 

13.08     .14 

47.4     1.1 

99.99     .08 

50.7    0.0 

98.1 

59.33     .05 

66.8     1 9 

90.94     .94 

51.7     9.1 

19.96     .10 

46.9    1.4 

99.85     .06 

50.6  -0.1 

Jnlj  8.1 

59.99  -.08 

65.6     1.3 

90.74     .15 

49.4     9.4 

19.88    .05 

44.6    1.7 

99.80  -.03 

50.4     0.3 

18.1 

59.98    .00 

64.3  +1.3 

90.63  -.06 

46.8  -9.7 

19.86  -.01 

49.8  -1.9 

99.79    .00 

50.0  -0.4 

98.0 

59.30  +.03 

63.0    1.3 

90.61  +.03 

44  0    9.9 

19.87  +.04 

40.8    9.1 

99.80  +.03 

49.5    0.6 

Aug.   7.0 

59.34     .06 

61.8    1.9 

90.69     .19 

41.1     3.0 

19.93     .00 

38.6    9.9 

99.84     .06 

48.9    0.7 

17.0 

1 

59.4 1     .09 

60.7     1.0 

90.86     .91 

38.1     8.0 

13.04     .14 

36.3    9.4 

99.91     .09 

48.1     0.9 

1         97.0 

i 

59.51     .19 

59.7    0.9 

91.11     .30 

35.0     3.0 

13.90     .18 

33.9    9.4 

93.09     .19 

47.1     1.0 

1 
Sept.  5.9 

59.61  +.15 

59.0  +0.6 

91.46  +.39 

39.0  -3.0 

13.40  +.93 

31.5  -9.4 

93.15  +.15 

46.0  -iji 

15.9 

59.80     .18 

58.5  +0.4 

9189     .47 

99.0     9.9 

13.65    .97 

99.0     9.4 

93.31     .18 

44.8     1.3 

95.9 

60.00     .91 

58.9    0.0 

99.40     .56 

96.9    9.7 

13.95    .39 

96.6     9.4 

93.51     .91 

43.4     1.5 

Oct.    5.8 

60.99     .93 

58.4  -0.3 

99.98     .63 

9J.6    9.5 

14.99     .36 

94.3     9.9 

23.74     .94 

41.8    1.6 

15.8 

60.4G     .96 

58.8    0.7 

93.64     .68 

91.3    9Ji 

14.66     .40 

99.1     9.9 

94.00     .97 

40.9     1.6 

95.8 

60.74  4.96 

59.7  -1.0 

94.35  +.74 

19.3  -1.8 

15.08  +.43 

90.2  -1.9 

94.98  +.30 

38.5  -1.7 

Nov.  4.8 

61.03     .30 

60.9     1.3 

95.11     .78 

17.7     1.4 

15.59     .45 

18.4     1.6 

94.60    .39 

36.8    1.7 

14.7 

61.33     .31 

62.4     1.6 

95.90     .80 

16.6     0.9 

15.08     .47 

17.0     1.3 

94.93     .34 

35.1     1.7 

94.7 

61.65     .31 

64.1     1.9 

96.70     .80 

15.9  -0.4 

16.46     .47 

15.9     0.9 

95.97     .34 

33.5    1.6 

Dec.   4.7 

61.96     .30 

66.1     9.1 

97.50     .78 

15.7  +0.1 

16.93     .47 

15.9  -0.5 

95.69    .84 

39.0    1.4 

14.7 

69.95  +.99 

68.9  -9.9 

98.96  +.74 

16.1  +0.6 

17.39  +.44 

15.0     0.0 

95.95  +.33 

30.7  -1.9 

94.6 

69.53     .96 

70.5    9.9 

98.98     .67 

17  0     1.9 

17.81     .40 

15.1  +0.4 

96.97     .31 

99.6    1.0 

34.6 

69.78  +J» 

79.7  -9.9 

99.61  +.59 

18.4  +1.6 

18.90  +.36 

15.7  +0.8 

96.56  +J7 

98.7  -0.7 
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APPABEKT  PLACES  FOB  THE  UPPEB  TBAK8IT  AT  WASHINGTON. 

M6U1 

Solar 
Dftte. 

/i  Leonia. 

a  Leonia. 
(RegmlMS.) 

SSUraai 

Majoris. 

7>  LeoBifl. 

Bight 
Aaoenalon. 

DooHaation 
North. 

Bight 
Aaoenalon. 

1 

DooUnation 
North, 

Bif^t 
Aaceaaion. 

DeoUBatton 
North. 

Aaoenalon. 

DeellBatiaB 
North. 

h      m 

9  46 

+26  32 

h     m 

10    2 

+ 12  31 

h      m 

10    9 

+  65  40 

h      m 

to  13 

+20  24 

(Deo.  30.6) 

• 

17.33  +.90 

83.V  -0.8 

s 
18.60  +.98 

I7.'6  -1.6 

a 
45.38  +.58 

16.9  +0.8 

a 
41.67  +.38 

53.6  -1 J 

Jan.    9.6 

17.60     .OS 

33.1 

0.4 

18.86    .95 

16.3     1.9 

46.77     .51 

16.9     1.3 

41.95     .97 

58.6    OJ 

19.6 

17.83     .91 

33.8 

-0.1 

19.09    .90 

15.1     1.0 

46.35     .43 

18.4     1.7 

43.30     .99 

51.8    0^ 

39.6 

18.03     .16 

33.9 

-H>.9 

19.37     .16 

14.3    0.7 

46.63     .33 

30.4    9.1 

43.40     .18 

51.4  -0.3 

Feb.   8.5 

18.15     .10 

33.3 

0.5 

19.40     .11 

13.7     0.4 

46.90     M 

83.7    9.4 

43.55     .13 

51.3    0.0 

.          18.5 

18.33  -§-.06 

33.8 

+0.7 

19.49  +.06 

13.4  -0.9 

47.07  +.11 

35.3 +«.6 

43.65  +.07 

51.4  40J 

88.5 

18.34  .-.01 

34.6 

0.9 

19.53  +.01 

13.3    0.0 

47.13    .00 

38.0    9.7 

43.70  +.09 

51.8    0.5 

Mar.  10.5 

18.31     .06 

35.5 

1.0 

19.51  -.03 

13.5  +0.9 

47.07  -.10 

30.7    9.7 

43.70  -.09 

58.4    0.7 

80.4 

18.13    .09 

36.6 

1.1 

19.45    .07 

13.8     0.4 

46.93     .90 

33.3    9.6 

43.66     .06 

53.8    0.6 

30.4 

18.03    .19 

37.7 

1.1 

19.37     .10 

14.3     0.5 

46.68     .97 

35.8    9.3 

43.56    .00 

54.1    0.0 

1 

Apr.   9.4 

17.89  -.15 

88.7  +1.0 

19.86  -.19 

14.9  4^.6 

46.37  -.34 

38.0  +9.0 

43.47  -.19 

66.0  40J 

19.3 

17.73     .16 

39.7 

0.0 

19.13    .13 

15.5    0.7 

46.01     .38 

39.8    1.6 

43.34     .13 

56.0    OJ 

20.3 

17.57     .16 

30.6 

0.8 

18.99    .14 

16.3    0.7 

45.61     .41 

41.3    1.9 

48.30     .14 

56.8    0.0 

May   9.3 

17.41     .16 

31.3 

0.7 

18.85    .14 

16.9    0.7 

45.30     .49 

43.3    0.7 

48.06    .14 

57.7    OJ 

19.3 

17.36     .15 

31.9 

0.5 

18.73    .13 

17.5    0.6 

44.78    .41 

43.6  +0.9 

41.98    .14 

58.4    0.7 

39.3 

17.13  -.13 

33.3 

40.3 

18.59  -.19 

18.1  +0.6 

44.38  -.30 

48.6  -0.3 

41.79 -.13 

59.0  40J 

Juue  8.3 

16.99     .11 

33.6 

+0.1 

18.48     .11 

18.7    0.0 

44.00     .36 

43.1     0.8 

41.67     .11 

60.4    0.4 

18.3 

16.89     .00 

33.6 

0.0 

18.38    .00 

19.3    0.5 

43.66     .31 

41.1     1.9 

41.66     .10 

69.8    OJ 

38.3 

16.83     .06 

33.5 

-0.9 

18.30    .07 

19.6    0.4 

43.38     .90 

39.7     1.6 

41.47     .06 

60.0  +0.1 

Julj  8.1 

16.76     .04 

33.3 

0.4 

18.35    .04 

19.9    0.3 

43.14     M 

37.9    9.0 

41.41     .05 

60.0  -0.1 

18.1 

16.74  -.01 

31.7  -0.5 

18.31  -.09 

30.3  +0.9 

43.97  -.14 

35.8  -9.3 

41,37 -.08 

59.8-0  J 

38.1 

16.75  +.09 

31.1 

0.7 

18.30     .00 

30.3  +0.1 

43.87  -.07 

33.3     9.6 

41.35  -.01 

59.6    0.4 

Aug.  7.0 

16.78     .05 

30.3 

0.0 

18.33 +.03 

30.3  -0.1 

43.83    .00 

30.6    9.8 

41. .35 +.09 

60.1    OJ, 

17.0 

16.85     .06 

39.4 

1.0 

18.36     .06 

30.3    0.9 

43.86  +.07 

37.7     3.0 

41.39     .06 

58.5       0.7: 

i          37.0 

16.94     .11 

38.3 

1.9 

18.33     .08 

19.9     0.4 

43.97     .14 

34.6    3.1 

41.45     .08 

57.7    OJ 

S«pt.  6.0 

17.07  +.14 

37.0 

-1.3 

18.43  +.11 

19.4  -0.6 

43.15  +.91 

31.5  -3.1 

41.55  +.11 

56.7  -l.l 

1          15.9 

17.33     .18 

35.6 

1.5 

18.56     .15 

18.7    0.8 

43.40     .99 

18.4     3.1 

41.67     .14 

56.6    IJ 

35.9 

17.43     .91 

34.1 

1.6 

18.73     .18 

17.8     1.0 

43.73     .36 

15.3     3.0 

41.83     .18 

54.8    1.4 1 

Oct.    5.9 

17.65     .94 

33.4 

1.7 

18.93    .91 

16.7     1.9 

44.13     .43 

18.3    9.9 

43.03     Jtl 

58.7    1J| 

16.9 

17.90     .97 

30.7 

1.8 

19.15    .94 

15.4     1.4 

44.58     .49 

9.5    9.7 

43.35    .94 

51.1     1.7| 

35.8 

16.19  +.30 

18.9 

-1.8 

19.40  +.97 

14.0  -1.6 

45.10 +.55 

7.0  -«.4 

1 

43.51  +.97 

49.3-1  J 

Nov.  4.8 

18.51     .39 

17,3 

1.8 

19.69     .30 

13.3     1.7 

45.68    .60 

4.7     9.1 

43.80     .30 

47.5    IJ; 

14.8 

18.84     .34 

15.4 

1.7 

30.00     .31 

10.6     1.8 

46.30     .64 

3.8     1.6 

43.11      .39 

45.6    ij' 

34.7 

19.19     .35 

13.7 

1.6 

30.33    .39 

8.8     1.8 

46  96     .66 

1.4     1.9 

43.44     .34 

43.7    IJ 

Doc.   4.7 

19.54     .35 

13.3 

1.4 

30.64     .39 

6.9     1.8 

47.63     .67 

0.5    0.7 

43.78     .34 

41.9    IJ 

14.7 

19.88  +.34 

10.9 

-1.9 

30.96  +.89 

6.3  -1.7 

48.39  +.65 

0.1  -0.1 

44.13 +.33 

40.8  -I  J 

84.7 

30.31     .31 

9.9 

0.0 

31.37     .30 

3.5    1.6 

48.93     .61 

0.3  40.4 

44.45     .39 

38.8    1.9 

34.6 

30.51  +.96 

9.1 

-0.6 

31.56 +J7 

3.0  -1.4 

49.53  +.56 

0.9  +1.0 

44.75  +J» 

37.6  -1.1 
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APPABENT  PLACES  FOB  THE  UPPEB  TBAN81T  AT  WASHINGTOK. 

m 

9  Draeonis  (H.) 

p  Leonis. 

If  Argos. 

I  LeoBiB. 

Mmo 
Solftr 
D»to. 

DeoUaatioii 
North. 

% 

Bight 
AeoensioD. 

Bight 
Asoanston. 

Deolinatlon 
North. 

Bight 
Afloeneton. 

I>eolfiiatl<m 
South. 

i 

Bight 
Aioeiuloii. 

Norih. 

h     m 

10  2$ 

+16   17 

h     m 

10  26 

+    9  63 

fa      ni 

10  40 

O            1 

-59    4 

h     m 

10  43 

O           t 

+  11     8 

(Dm.30.6) 

8 

23.60  -^M 

38.8  +1.0 

8 

49.00  +.99 

27J  -1.7 

8 

40.51  +.44 

54.9  -9.8 

8 

16.28  +.30 

46.3  -1.7 

Jan.    9.6 

24.52     .86 

40.0     1.5 

49.27     .96 

25.5     1.4 

40.92     .36 

57.9     3.1 

16.57     .97 

44.7     1.5 

19.6 

25.32    .rj 

41.7    9.0 

49  52     .99 

24.2     1.9 

41.28     .99 

61.2    8.4 

16.82     .94 

43.4     1.9 

29.6 

25.98    .57 

43.0    9.5 

49.72     .18 

23.1     0  0 

41.56     .94 

64.7     3.6 

17.04     .19 

42.3    0.0 

Feb.  8.5 

26.47     .40 

46.5    9.7 

49.87     .13 

22.3     0.7 

41.76     .17 

68.4     3.7 

17.21     .15 

41.6    0.6 

16.5 

26.78  +.89 

49.4  +9  9 

49.98  +.06 

21.8  -0.4 

41.88  +.00 

72.1  -3.6 

17.34  +.10 

41.1  -0.3 

28.5 

26.90  +.03 

52.4     3.0 

50.04  +.04 

21.6-0.1 

41.93 +.01 

75.7    3.6 

17.41     .05 

40.9  -0.1 

Mar.  10.5 

26.84  -.15 

55.4     3.0 

50.05  -.01 

21.6 +0.1 

41.91  -.06 

79.2     3.4 

17.44  +.01 

40.9  +0.9 

20.4 

26.60     .39 

58.4     9.8 

50.02     .05 

21.7    0.3 

41.81     .19 

82.4    3.1 

17.43  -.03 

41.2    0.4 

30.4 

26.21     .46 

61.1     9.6 

49.96     .06 

22. 1     0.4 

41.66     .18 

85.4     9.8 

17.38     .06 

41.7    0.5 

Apr.    9.4 

25.68  >.58 

63.5  +3.9 

49.87  -.10 

22.6  +0.5 

41.46 -.93 

88.0  -9.4 

17.30  -.00 

42.2  +0.6 

19.4 

25.05     .67 

65.6     1.8 

49.76     .19 

23.2    0.6 

41.21     .97 

90.2    9.0 

17.20    .11 

42.9    0.7 

29.3 

24.33     .74 

67.1     1.3 

49.64     .13 

23.8    0.7 

40.92     .99 

92.1     1.6 

17.09    .19 

43.6    0.7 

Maj   9.3 

23.57     .77 

68.2    0.8 

49.51     .13 

24.5    0.7 

40.62     .39 

93.4     1.1 

16.96     .13 

44.4    0.7 

19.3 

22.79     .78 

68.7  +0.9 

49.38     .13 

25.2    0.7 

40.30     .33 

94.3    0.6 

16.84     .13 

45.1     0.7 

29.3 

22.02  -.75 

68.6  -0.3 

49.25  -.19 

25.9  +0.6 

39.96  -.33 

94.6  -0.1 

16.71  -.19 

45.8  +0.7 

J  unci  8.9 

21.28    .71 

68.0    0.8 

49.14     .11 

26.5    0.6 

39.64     .39 

94.5  +0.4 

16.60    .11 

46.5    0.6 

18.9 

20.60     .64 

67.0     1.3 

49.03     .10 

27.1     0.6 

39.32    .31 

93.9    0.9 

16.49    .10 

47.1     0.6 

28.2 

20.00     .56 

65.4.    1.8 

48.94     .06 

27.6    0.5 

39.01     .99 

92.7     1.3 

16.40     .00 

47.6    0.5 

JqIj    8.1 

19.48    .47 

63.4     9.9 

48.87     .06 

28. 1     0.4 

38.73     .98 

91.2     1.8 

16.31     .07 

• 

48.0    0.4 

18.1 

19.07  -.36 

60.9  -9.6 

48.82  -.04 

28.4  +0.3 

38.49  -.93 

89.2  +9.9 

16.25  -.05 

48.3  +0.3 

28.1 

18.77     .94 

.    58'.2    9.9 

48.79  -.09 

28.7    0.9 

38.28     .16 

86.9    9.5 

16.21     .03 

48.5  +0.1 

Aug.  7.1 

18.59  -.19 

55.2    3.1 

48.79  +.01 

28.8  +0.1 

38.12     .13 

84.3    9.7 

16.19  -.01 

48.5    0.0 

17.0 

18.54  +.01 

51.9     3.3 

48.80     .03 

28.8  -0.1 

38.02  -.07 

81.5    9.8 

16.19 +.09 

48.4  -0.9 

27.0 

18.61     .14 

48.G     3.4 

48.85     .06 

28.6    0.3 

37.99     .00 

78.6    9.9 

16.22    .04 

48.2    0.4 

Sept.  6.0 

18.82  +.97 

45.1  -3.5 

48.92  +.00 

28.2  -0  5 

38.02  +.07 

75.7  +9.8 

16.28  +.07 

47.7  -0.6 

16.0 

19.16     .40 

41.7     3.4 

49.03     .19 

27.7    0.7 

38.12     .14 

72.9    9.7 

16.37     .11 

47.0    0.8 

25.9 

19.62    .53 

38.2     3.3 

49.17     .16 

2().9    0.9 

38.29     .91 

70.4     9.4 

16.49     .14 

46.1     1.0 

Oct.    6.9 

20.21     .65 

35.0     3.9 

49.34     .19 

25.8     1.1 

38.54     .98 

68.1     9.0 

16.65     .18 

45.0     1.9  1 

15.9 

20.92     .76 

32.0     9.9 

49.55     .99 

24.6     1.4 

38.86     .35 

66.3     1.6 

16.84     .91 

43.7     1.4 

25.8 

21.74  +.87 

29.2  -9.6 

49.79  +.96 

2:J.2  -1.6 

39.24  +.41 

65.0  +1.0 

17.07  +.95 

42.1  -1.6 

Nor.  4.8 

22.66     .96 

26.8     9.9 

50.06     .98 

21.5     1.7 

39.68     .46 

64.2  +0.4 

17.33     .98 

40.4     1.8  j 

14.8 

23.66  1.03 

24.9     1.7 

50.35     .31 

19.7     1.8 

40.16     .49 

64.1  -0  9 

17.62     .30 

38.6     1.9 , 

24.7 

24.71    1.07 

23.4     1.9 

50.67     .39 

17.8     1.9 

40.66     .51 

64.6    0.8 

17.93     .39 

36.6    9.0 

Dw.   4.7 

25.80  1.06 

22.5  -0.6 

50.99     .33 

15.9     1.9 

41.18     .51 

65.7     1.4 

18.26     .33 

34.6    9.0 

14.7 

26.88  1.07 

22.1     0.0 

51.32+39 

14.0  -1.0 

41.69 +.50 

67.4  -9.0 

18.59  +.33 

32.7  -1.0  1 

24.7 

27.93  1.09 

22.4  +0.6 

51.64     .31 

12.2     1.7 

42.17     .46 

69.7    9.5 

18.91     .31 

30.8     1.8 

34.6 

28.92  +.99 

23.2  +1.9 

51.93  +.98 

10.5  -1.6 

42.62  +.41 

72.4  -9.0 

19.21  +.90 

29.1  -1.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHDraVOIT. 

a  Vrsm 

Majpria. 

6  Leonia. 

6  Crateria. 

r  Leonia. 

ICoui 
Solar 
Dftte. 

Right 
Asoenalon. 

DeoUnation 
Forth, 

Bight 
Aaoenaion. 

DecUnatloii 
North. 

• 

Right 
Asoeoaioii. 

BeoUiMifeicai 
Soiiih. 

Bight 
AacenatoD. 

North. 

• 

b     m 

10  56 

+e2^2i 

h     m 

11     8 

0           / 

+21     8 

li      m 

11  13 

O            / 

-14    9 

li     m 

11  22 

O           i 

+  8  28 

(Dec.  30.7) 

• 

41.00  +.M 

39.8  -0.1 

s 
2.84  +.33 

43!9  -1.5 

• 

39.01  +.30 

40.4  -9.3 

s 
4.70  +.31 

69.0  -1.0 

Jail.    9.7 

41.54     .fiS 

40.1  +0.6 

3.16    .30 

42.6     1.9 

39.30     .98 

42.7     9.3 

5.00     .90 

57.1     IJ 

19.6 

42.03     .46 

41.0     1.9 

3.44     .97 

41.6    0.8 

39.57     .95 

45.0     9.3 

5.28     .96 

55.3    1^ 

29.6 

42.45     .38 

42.4     1.6 

3.69     .93 

40.9    0.5 

39.81     .91 

47.3    9.9 

5.52     .99 

53.8    1.4 

Feb.   8.6 

42.79     .99 

44.3    9.1 

3.90     .18 

40.6  -0.1 

40.00     .17 

49.4     9.1 

5.72     .18 

52.5    1.1 

18.5 

43.03  +.90 

46.5  +9.4 

4.05  +.13 

40.7  +0.9 

40.14  +.19 

51.4  -1.8 

5.88  +.13 

51.5  -OJ 

28.5 

43.18     .10 

49.0     9.6 

4.16     .08 

41.1     0.5 

40.24     .08 

53.1     1.6 

5.99     .00 

50.S    0.6 

Mar.  10.5 

43.24  +.01 

51.7     9.7 

4.22  +.04 

41.7     0.8 

40..30  +.03 

54.6     1.4 

6.06    .05 

50.4     OJ 

20.5 

43.20  -.08 

54.4     9.7 

4.23  -.01 

42.6     0.9 

40.31     .00 

55.9     1.1 

6.08  +.01 

50.2  -0.1 

30.4 

43.08     .16 

57. 1     9.6 

4.20     .04 

43.6     1.1 

40.29.  -.04 

56.9     0.9 

6.07  -.08 

50.2  40.1 
50.4  40J 

Apr.   9.4 

42.88  -.93 

59.G  +9.4 

4.14  -.06 

44.7  +1.1 

40.24  -.07 

57.7  -0.6 

6.03  -.05 

19.4 

42.62     .98 

61.8    9.1 

4.05     .10 

45.0     1.1 

40.16     .09 

58.2    0.4 

5.97     .06 

50.8    0.4 

29.4 

42.32     .89 

63.7     1.7 

3.94     .11 

47.0     I.l 

40.06     .10 

58.4  -0.9 

5.88    .00 

51.3    0.5 

May   9.3 

4 1 .99     .34 

65.2    1.3 

.3.82    .13 

48.1     1.0 

39.96     .11 

58.5  +0.1 

5.78    .10 

51.8    0.6 

19.3 

• 

41.64     .36 

66.3     0.8 

3.69     .13 

49.0    0.9 

39.84     .19 

58.3    0.3 

5.67    .11 

52.5    0.7 

29.3 

41.29 -.36 

66.9  40.3 

3.56  -.13 

49.9  +0.8 

39.72  -.19 

57.9  +0.5 

5.56  -.11 

53.2  40.7 

JuDe  8.2 

40.94     .34 

67.0  -0.1 

3.44     .19 

50.6    0.6 

39.60     .19 

57.4     0.6 

5.44     .11 

53.9    0.7 

18.2 

40.62     .31 

66.6    0.6 

3.32     .19 

51.1     0.4 

39.48    .19 

56.6    0.8 

5.33     .11 

54.6    0.7 

28.2 

40.32     .96 

65.8    1.1 

3.20     .10 

51.4  +0.9 

39.36    .11 

55.8    0.9 

5.23     .10 

55.3    0.7 

July  8.2 

40.06     .94 

64.4     J. 5 

3.11     .09 

51.6    0.0 

39.26    .10 

54.8     1.1 

5.14     .00 

55.9    OJ 

18.1 

39.83  -.90 

62.8  -1.9 

3.02  -.07 

51.5  -K).l 

39.17 -.08 

53.7  +1.1 

5.05  -.08 

56.6  40  J 

28.1 

39.66    .16 

60.7    9.9 

2.96    .05 

51.3    0.4 

39.10     .07 

52.5   •l.9 

4.98     .06 

.57.0    OJ 

Aug.  7.1 

39.54     .09 

58.3    9.5 

2.92     .03 

50.8    0.6 

39.04     .05 

51  3     1.9 

4  93     .04 

57.4    0.4 

17.1 

39.47  -.04 

55.6    9.8 

2.90  -.01 

50.2    0.8 

39.00  -.09 

50.1     1.1 

4.89  -.09 

W!,7  40.9 

27.0 

39.46  +.03 

52.6     3.0 

2.90  +.09 

49.3    1.0 

38.99    .00 

49.0     1.0 

4.88     .00 

57.8    OJ 

Sept.  6.0 

39.52  +.09 

49.6  -3.1 

2.93  +.05 

48.2  -1.9 

39.01  +.04 

48.0  +0.9 

4.90  +.03 

57.8  -OJ 

16.0 

39.64     .16 

46.4     3.9 

3.00     .08 

46.9    1.4 

39.06     .07 

47.2     0.7 

4.95     .07 

57.5    0.4 

25.9 

39.83     .99 

4.3.1     3.3 

3.10     .19 

45.4     1.6 

39.15     .11 

46.6     0.4 

5.03     .10 

57.0    OJ 

Oct.    5.9 

40.09     .99 

39.8    3.9 

3.24     .16 

43.7     1.8 

39.28     .15 

46.3  +0.1 

5.15     .14 

56.3    OJ 

15.9 

40.42     .36 

:i6.7    .3.1 

3.42     .90 

41.9     1.9 

39.45     .19 

46.4  -0.9 

5.30     .18 

55.3    l.I 

25.9 

40.81  +.49 

33.7  -9.9 

3.64  +.98 

39.8  -9.1 

39.66  +.93 

46.8  -0.6 

5.50  +.91 

54.1  -1.4 

Nov.  4.8 

41.27     .48 

30.9    9.6 

3.89     .97 

37.7    9.1 

39.90     .96 

47.5    0  9 

5.73     .95 

52.6    IJ 

14.8 

4 1 .78     .53 

28.4     9.3 

4.18     .30 

35.6    9.9 

40.18     .99 

48.6     1.3 

6.00     .98 

50.9    IJj 

24.8 

42.33     .57 

26.3     1.9 

4.49     .39 

33.4     9.1 

40.48     .31 

50.0     1.6 

6,29     .30 

49.0    901 

Dec.   4.8 

42.91     .90 

24.6     1.4 

4.82     .34 

31.3    9.0 

40.80     .33 

51.8     1.9 

6.61     .39 

47.0    9.0! 

1 

14.7 

43.51  +.60 

23.5  -0.9 

5.17  +.34 

29.3  -1.9 

41.13 +.33 

53.8  -9.1 

6.93  +.33 

1 
44.9  -9  I 

24.7 

44.ro     .58 

22.9  -0.3 

5.51     .34 

27.6     1.6 

41.46     .39 

55.6    9.3 

7.26     .39 

42.8    9.0 

34.7 

44.67  +.65 

22.9  40.3 

5.84  +.39 

26.1  -1.3 

41.77 +.30 

56.3  -9.3 

7.57  +.30 

40.8  -1 J 
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APPABENT  PLACES  FOB  THK  UPPEB  TBAN8IT  AT  WA8HINGT0K. 

■ 
• 

XDnusonia. 

V  LeoiiM. 

P  Leonia. 

yUiwMajoria. 

MMm 
Solar 
Dttte. 

• 

Right 
AsooBoloii. 

DeoUnation 
North. 

Bight 

DeoUnaiioB 
BovXh, 

Bight 
Aaoenaioii. 

Deolinatiin 
Nwrth. 

Bight 
Aaoenirimt. 

North, 

b      m 

11  24 

+69  56 

h     m 

11  81 

O          i 

-  0  11 

h     m 

11  48 

+  15  12 

h      m 

11  47 

+54   19 

(1)ec30.7) 

• 

36.79  +.75 

77.3  -0.1 

6.94  +.38 

41.7-9.1 

8 

14.66  +.39 

27.1  -1.8 

49.36  +.48 

26.1  -0.8 

Jiui.    9.7 

37.52     .70 

77.6  +0.5 

7.24     .90 

43.7     9.0 

14.98    .81 

25.4     1.5 

49.83     .46 

25.5-0.3 

19.7 

38.19     .63 

78.4     l.l 

7.52     .90 

45.6     1.8 

15.27     .96 

24.0    1.9 

50.28    .43 

25.6  +0.3 

29.6 

38.78     .54 

79.8    1.7 

7.77     S3 

47.3     1.6 

15.54     .94 

23.0    0.9 

50.68    .38 

26.2    0.8 

Feb.   8.6 

39.28    .44 

81.7    9.1 

7.97     .18 

48.7     1.3 

15.76     SO 

22.2    0.6 

51.03     .38 

27.3    1.4 

1S.6 

39.66  -I-.39 

84.1  +9.5 

8.14  +.14 

50.0  -1.1 

15.94  +.16 

21.8-0.9 

51.31  +.95 

28.9  +1.8 

Sd.5 

39.92    .90 

86.8    9.8 

8.26    .10 

50.9    0.8 

16.08    .11 

21.8+0.1 

51.52     .17 

30.9    9.1 

Mar.  10.5 

40.05  +.07 

89.6     9.9 

8.33     .06 

51.6    0.5 

16.17     .07 

22.0    0.4 

51.65     .10 

33.1     9.4 

^.5 

40.06  -.OS 

92.6     3.0 

8.37  +.09 

52.0    0.3 

16.22  +.03 

22.5    0.7 

51.72 +.03 

35.6    9.6 

30.5 

39.95     .16 

95.5     9.9 

8.37  -.09 

52.2  -0.1 

16.23  -.01 

23.3    0.8 

51.71  -.04 

38.2    9.6 

Apr.   9.4 

39.74  -.88 

98.3  +9.7 

8.34  -.06 

52.2  +0.1 

16.20  -.04 

24.1  +0.0 

51.64  -.10 

40.8  44.5 

19.4 

39.43     .35 

100.9    9.4 

8.28    .07 

62.0    0.3 

16.15    .07 

25.1     1.0 

51.51     .15 

43.3    9.4 

99.4 

39.05     .41 

103.1     9.0 

8.20    .09 

51.7    0.4 

16.07    .09 

26.2    1.0 

51.34     .10 

45.5    9.1 

May   9.3 

38.61     .46 

104.9    1.6 

8.10     .10 

51.2    0.5 

15.98    .10 

27.2    1.0 

51.14     .99 

47.5     1.8 

19.3 

38.12    .49 

106.2    1.1 

8.00     .11 

50.7     0.6 

15.87     .11 

28.2    1.0 

50.91     .94 

49.1     1.4 

29.3 

37.62  -.51 

107.0  +0.6 

7.89  -.11 

50.1  +0.7 

15.76  -.19 

29.1  +0.9 

50.66  -.90 

50.3  +1.0 

June  8.3 

37.12    .50 

107.3    0.0 

7.78    .11 

49.4     0.7 

15.64     .19 

30.0     0.8 

50.40     .96 

51.1     0.6 

18.2 

36.62    .48 

107.1  -0.5 

7.67    .11 

48.7     0.7 

15.52    .19 

30.6    0.6 

50.15     .95 

51.5  +0.1 

98.2 

36.16    .45 

106.4     1.0 

7.56    .10 

48.0    0.7 

15.41     .11 

31.2    0.5 

49.90     .94 

51.4  -0.3 

jQlj  a2 

35.72     .41 

105.1     1.5 

7.46     .09 

47.3    0.7 

15.30    .10 

31.6    0.3 

49.66     .93 

50.9    0.8 

18.2 

35.34  -.»S 

103.4  -1.0 

7.38  -.08 

46.6  +0.7 

15.20  -.00 

31.9  -H>.9 

49.45  -.90 

49.9  -1.9 

28.1 

35.01     .30 

101.3    9.3 

7.30     .07 

45.9    0.6 

15.11     .08 

31.9     0.0 

49.26     .17 

48.5     1.6 

W-  7.1 

34.75     .93 

98.8    9.7 

7.24     .05 

45.4    0.5 

15.04     .06 

31.8^0.9 

49.10     .14 

46.7    9.0 

17.1 

.34.56     .15 

95.9    3.0 

7.19     .03 

44.9    0.4 

14.99     .04 

31.5     0.4 

48.98     .10 

44.6    9.3 

27.0 

34.46  -.07 

92.8    3.9 

7.17 -.01 

44.6    0.3 

14.96  -.09 

31.0     0.6 

48.90     .06 

42.1     9.6 

Sept.  6.0 

34.42  +.09 

89.5  -3.4 

.    7.18 +.09 

44.4  -H>.1 

14.95  +.01 

30.2  -0.9 

48.86  -.01 

39.4  HI.8 

16.0 

34.48     .11 

86.1     3.5 

7.22    .05 

44.4  -0.1 

14.98    .04 

29.3     1.1 

48.87  +.04 

36.4     3.0 

26.0 

34.64     .90 

82.5     3.6 

7.29     .09 

44.7    0.4 

15.04     .06 

28.1     1.3 

48.94     .09 

33.3     3.9 

Oct.    5.9 

34.89     .30 

79.0     3.5 

7.40    .13 

45.2    0.7 

15.14     .19 

26.6     1.5 

49.06    .15 

30.1     3.3 

15.9 

35.23     .39 

75.5     3.4 

7.55     .17 

46.0    0.9 

15.28     .16 

25.0     1.7 

49.25     .99 

26.8     3.3 

25.9 

35.67  +.48 

72.2  -3.9 

7.74  +.91 

47.1  -1.9 

15.46  +.90 

23.2  -1.0 

49.49  +.96 

23.5-8.9 

Nov.  4.9 

:«.19     .57 

69.1     9.9 

7  96     .94 

48.4     1.5 

15.67     .94 

21.2    9.1 

49.80     .33 

20.4     8.1 

14.8 

36.80     .64 

66.4     9.5 

8.C8     .97 

50.0     1.7 

15.93     .97 

19.0     9.9 

50.16     .30 

17.4     9.9 

24.8 

37.47     .70 

64.0     9.1 

8.51     .30 

51.8     1.9 

16.22     .30 

16.8    9.9 

50.57     .43 

14.7    9.5 

Dee.   4.8 

38.20     .75 

62.1     1.6 

8.82    .39 

53.8    9.0 

16.53     .39 

14.6     9.9 

51.02     .46 

12.4     9.1 

14.7 

38.96  +.77 

60.8  -1.1 

9.15  +.33 

55.8  -9.1 

16.86  +.33 

12.5  -9.1 

51.50  +.49 

10.4  -1.7 

24.7 

39.73     .76 

GO.O  -0.5 

9.47     .39 

57.9    9.1 

17.19     .33 

10.4     1.9 

51.99     .49 

9.0     1.9 

34.7 

40.49  +.74 

59.9  +0.1 

9.79  +.31 

60.0  -9.1 

17.52  +.39 

8.d  -1.8 

52.48  +.48 

8.1  -0.6 
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SaUr 

Df. 

Bight 

DmUuHod 

Bltfit 

I>«Mdlii*a«i 

BiKht 

DMlbuUoD 

lUllit 

rrero. 

JTertk. 

BmiOu 

Stmik. 

b     m 

h      m 

b     m 

k     n 

11  59 

+  9  21 

IS      6 

+78  14 

13     9 

- 16  54 

13  11 

-78  40 

[Deo.30.7) 

24.06  +.» 

&4'.'5  -iA> 

48^83  1.90 

40.3  -0.4 

56.85  +.33 

2b'.'i  -a.1 

44.49  1.SI 

33!^3  -i.4 

Jan.    9.7 

24.38    .31 

52.7     1.8 

60.04  1.17 

40.3  +0.9 

57.17     .31 

28.3    9.9 

45.67  1.13 

94.9    1.*; 

19.7 

24.68     M 

51.0     I.S 

61.18  1.10 

40.8    8.9 

57.47     .99 

30.6    9,3 

46.76  1.03 

27.3    SJ; 

sa.e 

34.95    .« 

4«.7     1.S 

52.33    .99 

41.9     1.5 

57.75     .98 

33.8    9,9 

47.74     .91 

29.9    11 

F.-b.   S.6 

35.18    .SI 

48.6    0.B 

53.15    M 

43.7    S.0 

67.99     .99 

35.0    9.1 

48.58     .78 

33.0    M 

19.6 

25J7  +.17 

47.»  -o.e 

53.91  +.68 

45.9  +9.5 

68.1!)  +.18 

37.1  -1.9 

49.26  +.00 

36.4 -»jl 

28.6 

25.52    .13 

47.5  -0.3 

64.49    .48 

48.6    9^ 

58.35     .14 

38-9     1,8 

49.79     .44 

40.0    3.7  i 

Uar.  10.5 

35.62     .W 

47.3    0.0 

54.88     .SB 

51.5     3.0 

58.46     .10 

40.6     1.8 

60.14     .97 

43.7    J.8 

ao.5 

35.69     M 

47.5  +0.3 

55.06  +.oe 

54.6    3.1 

58.54     .00 

43.1     1.3 

60.33  +.10 

47.5    3.8 

30.5 

3e.;3  +.01 

47.9    0.5 

55.03  -.19 

57.8    3.1 

58,58  +.09 

43.2    l.l 

50.34  -.97 

51.2    3.7 

Apr.   9.5 

25.7t  -.OS 

48.4  +0.7 

54. SI  -.31 

60.8  +3.0 

58.58  -.01 

44.2  ^.9 

50.19  -.99 

54.8-3.5  1 

)9.4 

25.67     .05 

49.2     0.8 

54.42     .48 

63.7     9.7 

58.56     .04 

45,0     0.S 

49.89     .37 

58.3    3J 

89.4 

35.61     .07 

50.0     0.8 

53.86     .89 

66.3    9.1 

58.51     .00 

45  5    0.4 

49.44     .51 

61.4    Xt'- 

Mny  9.4 

35.53     M 

60.8    0.8 

53.18     .74 

68.5     9.0 

58.43     .08 

46.8  -0.9 

48.87     .81 

64.2    U, 

19.3 

^.44     .10 

51.7    0,0 

58.40      .89 

70.2     1.5 

58.35    .09 

45.9    0.0 

48.18     .74 

66.6    M 

39.3 

25.34  -.11 

52.6  +0.9 

51.54  -.88 

71.4  +1.0 

68.35  -.10 

4B.T  +0.B 

47.39  -.83 

68.6-1.7 

Juoe  8.3 

25.33     .11 

53.4     0.8 

50.64     .99 

72.1  +0,4 

58.14     .11 

46.4     9.4 

46.69    M 

70.0    IJ 

18.3 

25.12    .11 

54.2    0.7 

49.73     .99 

73.3  -0.1 

58.03     .19 

4S.0    o.e 

4&M     M 

70.9    0.7 

28.3 

35.DI     .11 

54.8    0.0 

48.81     .90 

71.9    0.7 

57.91     .19 

44.3    9.7 

44.63    .97 

71.3  -9.1 

July   8.2 

55.4    0.S 

47.03     .88 

70.9    1.9 

57.79    .« 

43.5    9^ 

43.66    .98 

71.8+9.4 

18.3 

24.80  -.10 

55.8  +0.4 

47.10  -.79 

69.4  -1.7 

67.67  -.11 

4U+1.9 

42.71  ~M 

70.5  +1.0 

S8.3 

24.70     .00 

56. 1     n.g 

46.:15     .71 

67.5    9.9 

57.56     .10 

41.6    1.1 

41.80    ^ 

69.9    IJ 

Aug.  r.i 

24.62     .07 

56.3  +0.1 

45.70     .01 

65.1     S.8 

57.48     M 

40Ji    1.1 

40.97    .78 

ff7.5    9J 

17.1 

24.56     .OS 

56.3  -0.1 

45.14     .49 

ca.3    a.o 

57.38     .07 

39.4     1.1 

40.96    .91 

66.3    9.4 

37.1 

24.51  -.03 

56.1     0.3 

44.-1     .38 

rnt.2   3,9 

57.32     .06 

38.3    1.1 

39.66    M 

68.8    9.7 

8«pt.  6.0 

34.50     .DO 

55.7  -0.5 

44.42  -.98 

55.8  -3.S 

57.38  -.as 

3T.3+1J 

39.S3-.H 

69.9 +«J 

16.0 

34.50  +.D3 

55.1     o.r 

44.26  -.08 

53.2     3.7 

57.37  +.01 

36.4    M 

38.98 -.18 

56.0    X» 

36.0 

84.55    .06 

54.2     1.0 

44.26  +.08 

48.5    3.8 

57.31     M 

36.S    f-a 

38.94 +.98 

63.B    1.1 

Oel.    6.0 

24.63     .(0 

S3.I     ].■ 

44.43     .94 

44.8    3.8 

57.38     .09 

36.1     0.4 

39.10    sa 

60.8    1.* 

15.9 

24.75    .14 

51.8     1.4 

44.75    .41 

41.0     3.7 

57.49     .14 

34.9  +4.1 

30.47    .47 

47.9    »J| 

25.9 

24.91  +.ia 

50.3  -l.T 

45.24  +.57 

37.4  -3J 

57.65  +.18 

3&.0-M 

40.04  4-.S7 

46.3+9.4 

Nov.   J.D 

35.13     M 

48.5     1.9 

45.811    .73 

34.0     3.3 

S7.86     .99 

35^    9.6 

40.60    .94 

43.1    t.* 

14.9 

35.3(i     .as 

46.5     ,.0 

46.6!)     .87 

30.!)     3.0 

58.10     .m 

36.3    IJ> 

41.73    .99 

41.3    1.5 

34.8 

35.«4     .30 

44.5     9.1 

47.63    1.00 

28.1      9.5 

58.38     .99 

37.4     1.4 

49.79  l.Il 

40.1    ftJ 

Dw.    l.H 

25.94     .31 

42.3     9.9 

48.88  1.10 

25.8    9.0 

58.69     .31 

38.9    1.8 

43.95  1.19 

39.5 +*)! 

14.8 

36.26  +.31 

40.1  -9.1 

49.82  1.17 

24.1  -1.G 

5!).02  +.33 

40.7  -1.9 

45.16  l.St 

39.6  -t.4 , 

34.7 

36.59    .33 

38.(1    9.0 

51.01   1J.1 

a2.U    0.9 

59.35    .33 

42.6    9.1 

46.39  1.91 

40.3    1.1 

34.7 

36.91  +.3B 

36.0  -1.9 

&2.32  I. SO 

22.4  -0.9 

59.69 +.3) 

44.8  -9.9 

47.60  1J9 

41.8-14. 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

* 

I 

1 

fl  VirginiB. 

a'  CruciB. 

/3Conri. 

1 

1 

K  DraconiB. 

Mean 
Solar 
I>a«e. 

Right 
Ascension. 

• 

lUgJii 
Aaooision. 

DecUnatSou 
South, 

StnUh, 

Right 
Ascension. 

Declination 
Bouih. 

Bight 
Ascension. 

Declination 
North. 

h     m 

12  14 

o         # 

^  0     1 

h     m 

12  20 

-62  27 

h     m 

12  28 

-22  45 

h      ni 

12  28 

+70  24 

(D«o.30.7) 

4.40  +.39 

59.'5  -9.1 

B 

16.29  +.58 

1 

'  42.7  -1.6 

« 
B 

24.14  +.34 

49.6  -9.1 

8 

35.06  +.76 

42.6  -0.9  1 

Jan.    9.7 

4.71     .31 

61.5     9.0 

16.85     .55 

44.5    9.1 

24.47     .33 

51.7    9.9 

35.82    .75 

42.0  -0.3  1 

19.7 

5.0  i     .99 

63.5     1.8 

17.38     .50 

46.9    9.5 

24.80     .31 

54.0    9.3 

36.56     .79 

42.0  +0.3 

89.7 

5.29     M 

65.2     1.6 

17.86     .45 

49.7    9.0 

25.09    .98 

56.3     9.3 

37.26     .66 

42.7  1.0 ; 

Feb.    8.6 

5.52     .89 

66.7     1.4 

18.28     .38 

52.7    8.9 

25.35    .94 

58.7    3.3 

■ 

37.88     .58 

43.9     1.5 

18.6 

5.73  +.18 

68.0  -1.1 

18.63  +.31 

56.0  -3.3 

25.57  +.90 

60.9  -9.9 

:)8.41  +.48 

45.8  +9.0 

28.6 

5.89    .M 

68.9    0  8 

18.90    .94 

59.4    3.5 

25.75     .16 

63.0     9.0 

38.84     .37 

48.1     9.5 

Mar.  10.5 

6.01     .10 

69.6    0.6 

19.10     .16 

62.9    3.5 

25.89    .19 

65.0     1.9 

39.15     .95 

50.7    9.8 

20.5 

6.09    .06 

70.0     0.3 

19.23     .00 

66.4     3.4 

25.99    .06 

66.8     1.7 

39.33     .13 

53.6    3.0 

30.6 

6.13  +.03 

70.2  -0.1 

19.28  +.09 

69.8     3.3 

26.04     .04 

68.3    1.4 

39.40  +.01 

56.7     3.0 

Apr.    9.5 

6.14  -.01 

70.2  +0.1 

19.27  -.05 

73.0  -3.1 

26.07  +.01 

69.6  -1.9 

39.35 -.11 

59.7  +3.0 

19.4 

6.12    .03 

70.0     0.3 

19.19     .11 

75.9     9.9 

26.06  -.09 

70.7     1.0 

39.18    .91 

62.7    9.8 

29.4 

6.07     .05 

69.6     0.4 

19.05    .16 

78.6     9.5 

26.03    .05 

71.5    0.7 

38.92     .30 

65.4     9.6  I 

May    9.4 

6.01     .07 

69.1     0.5 

18.86     .91 

81.0    9.1 

25.97    .07 

72.2    0.5 

38.58    .38 

67.8    9.9  1 

19.4 

5.93    .09 

68.5     0.6 

18.63    .95 

83.0    1.6 

25.89    .00 

72.5  -0.3 

38.17     .44 

69.9     1.8  1 

29.3 

5.83  -.10 

67.9  +0.7 

18.35  -J» 

84.5  -1.3 

25.80 -.10 

72.7    0.0 

37.70  -.48 

1 
71.5  +1.4 

Jane  8.3 

5.74     .10 

67.2    0.7 

18.05    .39 

65.6    0.0 

25.69    .11 

72.6  +0.9 

37.20    .51 

72.6     0.8  , 

18.3 

5.63    .11 

66.5    0.7 

17.72     .34 

86.3  -0.4 

25.57    .19 

72.3    0.4 

36.68    .58 

73.1  +0.3 

98.2 

5.52    .11 

65.8    0.7 

17.37     .35 

86.4  +0.1 

25.45    .13 

71.8     0.6 

36.16    .59 

73.2  -0.3 

July  8.2 

5.41     .11 

65. 1     0.7 

17.01     .35 

86.1     0.6 

25.32    .18 

71.1     0.8 

35.64     .51 

72.7    0.7 

18.2 

5.31  -.10 

64.5  +0.6 

16.66  -.35 

85.2  +1.1 

25.19  -.13 

70.3  +1.0 

35.15  -.48 

71.7  -1.3 

28.2 

5.21     .00 

63.9    0.6 

16.32     .33 

83.9    1.5 

25.06    .19 

69.2    1.1 

34.68    .44 

70.2     1.7 

Aug.   7.1 

5.12    .06 

63.4     0.5 

16.01     .30 

82.2    1.9 

24.95    .11 

68.1     1.9 

34.26     .39 

68.2    9.9 

17. 1 

5.04     .07 

63.0     0.3 

15.73     .95 

•80.1     9.9 

24.84     .00 

66.8    1.3 

33.90    .33 

65.8    9.6  1 

27.1 

4.98    .04 

62.7  +0.9 

15.50     .90 

77.7    9.5 

24.76     .07 

65.6    1.3 

33.60     .96 

63.0     9.9  1 

1 

i 

Sept.  6.1 

4.95  -.03 

62.5    0.0 

15.34  -.13 

75.1  +9.7 

24.70  -.04 

64.3  +1.9 

33.37  -.18 

1 

60.0  -3.9 

16.0 

4.95  +.01 

62.6  -0.9 

15.25  -.05 

72.4     9.7 

24.68  -.01 

63.1     1.1 

33.23  -.10 

56.6    3.4  i 

26.0 

4.98     .05 

62.9    0.4 

15.24  +.04 

69.6    9.7 

24.69  +.03 

62.1     1.0 

33.18    .00 

53.1     3.6 

Oct.    6.0 

5.04     .09 

63.4     0.7 

15.32     .19 

66.9    9.6 

24.74     .06 

61.2    0.7 

33.22  +.10 

49.4     3.7  ; 

15.9 

5.15     .13 

64.2    0.9 

15.49     .89 

64.5    9.3 

24.84     .19 

60.7    0.4 

33.37    .90 

45.7     3.7 

25.9 

5.30  +.17 

65.3  -1.9 

1.5.75  +.30 

62.3  +9.0 

24.99  +.17 

60.4  +0.1 

33.63  +.31 

42.0  -3.6 

Nov.   4.9 

5.49     .91 

66.6     1.4 

16.09     .38 

60.5     1.5 

25.19    .99 

60.4  -0.9 

33.98    .41 

38.4     3.5 

14.9 

5.72     .95 

68.1     1.7 

16.52     .46 

59.2    1.0 

25.43    .96 

60.9    0.6 

34.45     .51 

35.0     3.9 

24.8 

5.99     .96 

G9.9     1.9 

17.01     .51 

58.4  +0.5 

25.70     .99 

61.7    1.0 

35.00     .60 

32.0     9.9 

Dec.    4.8 

6.28     .30 

71.9     9.0 

17.55     .55 

58.2  -0.1 

26.01     .SB 

62.9    1.3 

35.64     .67 

29.3     9.4 

14.8 

6.60  +.89 

73.9  -9.1 

# 

18.12  +.58 

58.7  -0.7 

26.34  +.84 

64.4  -1.7 

36.34  +.79 

27.1  -1.9! 

24.8 

6.92     .39 

76.1     9.1 

18.70     .58 

59.7     1.3 

26.69     .34 

66.2    1.0 

37.09     .76 

25.5     1.3' 

34.7 

7.25  +.33 

78.2  -9.0 

19.27  +.57 

61.2  -1.8 

27.03  +.83 

68.3  -9.1 

37.86  +.77 

24.4-0.7 

22 


338 


FIXED   STARS,  1886. 


APPARENT  PLACES  FOE  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

32«  Came 

Rlglit 
Aacension. 

)lop.  (H.) 

a  Can.Venaticorum. 

^'Virginia. 

a  Virginia. 

Declination 
North. 

Bight 
Aacension. 

Declination 
North. 

Right 
Aaoenaion. 

Declhiation 
»nUk, 

Right 
Aacension. 

DecUnatioD 
South. 

1 

12  48 

o         / 

+84     1 

b      ni 

12  50 

+38  55 

h     m 

13     4 

O            / 

-  4  55 

h     m 

13  19 

1 

—  id  33  . 

(Deo.30.8) 

s 
11.18+9.30 

3i).'8  -0.9 

40.93  +.38 

52.2  -1.8 

8 

2.57  +.39 

44.6  -9.0 

8 

10.95  +.39 

51,2  -1.9 

Jan.    9.7 

13.40  3.91 

39.2  -0.9 

4 1 .32     .38 

50.6     1.4 

2.90     .31 

46.7    9.0 

11.27     .39 

5.3.2     9^ 

19.7 

15.60  9.16 

39.4  +0.5 

4 1 .69     .36 

49.5     0.8 

3.21     .30 

48.7     1.9 

11.59     .31 

55.2     S.0 

89.7 

17.71   9.0a 

40.2    1.1 

42.04     .34 

48.9  -0.3 

3.51     .96 

50.5     1.8 

11.90     .99 

57.1      1.9 

Feb.  8.6 

19.65  1.89 

41.6     1.7 

42.36     .30 

48.9  +0.3 

3.78     .96 

52.2     1.6 

12.18     .98 

58.9     1.7 

1 
1 

18.6 

21.35-1-1.54 

43.5  +9.9 

42.65  +.96 

49.4  +0.7 

4.02  +.99 

53.7  -1.3 

12.43  +JS3 

60.6  -1.6 

28.6 

22.74  1.91 

46.0     9.6 

42.88     .91 

50.3     1.9 

4.22    .19 

54.9     1.1 

12.65     .90 

62.0     1.3 

Mar.  10.6 

23.78     .85 

48.8    3.0 

43.07     .16 

51.7     1.5 

4.39    .15 

55.9     0.8 

12.&3     .16 

63.3     l.I  1 

20.5 

24.45    .47 

51.8    3.1 

43.20     .11 

53.4     1.9 

4.52    .11 

56.6     0.6 

12.97     .13 

64.3    0.9' 

30.5 

24.72+  .06 

55.0     3.9 

43.28    .06 

55.4     9.1 

4.61     .06 

57.1     0.3 

13.09     .09 

65.1     0.7 

1 

Apr.  9.5 

24.61-  .30 

58.2  +3.1 

43.32  +.01 

57.6  +«.9 

4.67  +.05 

57.3  -0.1 

13.16  +.06 

1 
65.6  -0.5 

19.5 

24.11     .66 

61.2    9.0 

43.31  -.03 

59.8    9.9 

4.70  +.09 

57.3    0.0 

13.21  +.03 

66.0    0.3 

29.4 

23.28     .99 

64.1     9.7 

43.26    .06 

62.0    9.9 

4.70  -,01 

57.2  +0.9 

13.22     .00 

66.2  -«.l 

May  9.4 

22.13  1.98 

66.6     9.3 

4.3.18    .09 

64.2    9.0 

4.68     .03 

56.9    0.3 

13.22 -.OS 

66.2    0.0' 

19.4 

20.72  1.59 

68.7     1.9 

43.08    .19 

66.1     1.8 

4.64     .05 

56.5    0.4 

13.19     .04 

66.1  fOS 

29.3 

19.10-1.70 

70.3  +1.4 

42.94  -.14 

67.8  +-1.6 

4.57  -.07 

56.0  +0.5 

13.14  -.06 

65.8  +0.3 

June  8.3 

17.32   1.83 

71.4     0.8 

42.80     .16 

69.3     1.3 

4.50     .00 

55.4     0.6 

13.06     .06 

65.5    0.4  , 

18.3 

15.44   1.90 

72.0  +0.3 

42.63    .17 

70.4     0.0 

4.40     .10 

54.8    0.6 

12.98     .10 

65.0    0.5 

28.3 

13.52  1.03 

71.9  -0.3 

42.46     .17 

71.1     0.6 

4.30     .11 

54.2    0.7 

12.88     .11 

64.5    0.6 

July  8.2 

11.59  1.90 

71.4     0.8 

42.29     .17 

71.5  +0.9 

4.19     .11 

53.5    0.7 

12.76     .19 

63.9    0.6 

18.2 

9.72-1.83 

70.3  -1.4 

42.12  -.17 

71.5-0.9 

4.07  -.19 

52.9  +0.7 

12.64  -.19 

63.2  +0.7 

28.2 

7.94   1.71 

08.7     1.8 

41.95     .16 

71.1     0.6 

3.95    .19 

52.2    0.6 

12.52    .13 

62.5    0.7  j 

Aug.  7.2 

6.30  1.55 

66.6     9.3 

41.79     .15 

70.4     0.9 

3.84     .11 

51.6     0.6 

12.39     .13 

61.8    0.7 

17.1 

4.83  1.37 

64.0    9.7 

41.65    .13 

69.2     1.3 

3.73     .10 

51.1     0.5 

12.27     .19 

61.1      0.7 

27.1 

3.57  1.14 

61.1     3.1 

41.53     .11 

67.8     1.6 

3.63     .00 

50.6     0.4 

12.16    .10 

60.5    0.6 

1 

Sept.  6.1 

2.53-  .90 

57.9  -3.4 

4 1 .43  -.08 

65.9  -9.0 

3.55  -.07 

50.2  +0.3 

12.07  -.08 

59.9  +0.5 

16.0 

1.77     .69 

54.4     3.6 

41.37 -.04 

63.8    9.3 

3.50  -.04 

50.1  +0.1 

12.00    .05 

59.4     0.3 

26.0 

1.29     .33 

50.7     3.7 

41.34     .00 

61.4     9.5 

3.48    .00 

50.1  -0.1 

1 1 .97  -.09 

69.1  +0.9 

Oct.    6.0 

1.11- .01 

46.9     3.8 

41.36  +.04 

58.7     9.7 

3.50  +.04 

50.3     0.3 

11.97  +.09 

59.0    0.0 

16.0 

1.26+  .31 

43.1     3.8 

41.43     .00 

55.9    9.0 

3.56     .08 

50.7     0.6 

12.01     .07 

59.1  -«.9 

25.9 

1.74+  .64 

39.3  -3.7 

41.55 +-.15 

52.9  -3.0 

3.66  +.13 

51.5  -0.9 

12.10  +.11 

59.5-0.5 

Nov.  4.9 

2.54     .07 

35.7     3.5 

41.72     .90 

49.8     3.1 

3.81     .17 

52.5     1.1 

12.24     .16 

60.1      0.8! 

14.9 

3.67  1.96 

32.3     8.9 

41.94     .95 

46.7     8.1 

4.00    .91 

53.7     1.4 

12.42     .90 

6).0    1.1 

24.9 

5.10  1.56 

29.2    9.0 

42.21     .99 

43.7     9.0 

4.24     .95 

5i>.2     1.6 

12.66     .94 

62.2    1.3 

Deo.   4.8 

6.80  1.89 

26.5    9.4 

42.53     .39 

40.8    9.7 

4.51     .98 

56.9     1.8 

12.92    .98 

63.7    1.6 

14.8 

8.73+9.09 

24.4  -1.0 

42.88  +.36 

38.2  -9.5 

4.81  +.31 

58.8  -1.9 

13.21  +.30 

65.3  -1.8 

34.8 

10.83  9.16 

22.8    1.3 

43.25     .38 

35.9    9.1 

5.12     .39 

60.8    9.0 

13.53     .39 

67.2    1.9 

34.7 

13.04+4JD 

21.8-0.7 

43.64  +.30 

34.0  -1.6 

5.45  •+.39 

62.9  -9.1 

13.86  +.33 

69.1  -8.0 
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APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WABU1N6T0N. 

(;  Virginia. 

ij  UrsflB  Majoria. 

.    ff  Bootis. 

0  Centanri. 

Keas 
SoUr 
Dttte. 

Bight 
Ascension. 

DeolinadoD 
South. 

Bight 
Asoension. 

Declination 
ITorth, 

Bight 
Asoension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
South. 

13  28 

O           1 

-00 

h     m 

13  43 

+49  52 

h     m 

13  49 

+ 18  57 

h     m 

13  55 

• 

-59  48 

(DWV30.8) 

8 

52.60  +.39 

42"6  -«.l 

• 

1.51  +.41 

46.0  -9.9 

14.62 +.39 

68J  -9.3 

s 
46.79  +.54 

59.4  -0.4 

Jan.    9.8 

52.92    .33 

44.6    9.0 

1 .94     .43 

44.1     1.7 

14.94     .33 

65.9     9.0 

47.34     .55 

60.1     0.9 

I           19.7 

53.23     .31 

46.6     1.8 

2.37     .43 

42.7    1.1 

15.27     .39 

64.1     1.7 

47.90     .55 

61.3     1.4 

39.7 

53.54     .99 

48.3     1.6 

2.79     .41 

4 1 .9  -0.5 

16.59     .3) 

62.6    1.3 

48.44     .53 

62.9     1.8 

Feb.  8.7 

53.82    .97 

49.9     1.4 

3.20     .30 

41.7+0.1 

15.89     .99 

61.5    0.9 

48.96     .49 

65.0    9.9 

18.7 

54.07  +.94 

51.1  -1.1 

3.57  +.35 

42.2  +0.7 

16.17  +.96 

60.8  -0.4 

49.43  +.45 

67.3  -9.5 

28.6 

54.29     .90 

52.1     0.8 

3.90     .30 

43.2     1.3 

16.42    .93 

60.6    0.0 

49.86     .40 

69.9    9.7 

Mar.  10.6 

54.48     .17 

52.8     0.6 

4.18     .95 

44.7    1.7 

16,63     .10 

60.8  +0.4 

50.23     .34 

72.7    9.9 

20.6 

54.63     .13 

53.3  -0.3 

4.40     .19 

46.7    9.1 

16.80    .16 

61.3    0.7 

50.55    .98 

75.6     9.9 

30.5 

54.75     .10 

53.4     O.O 

4.56     .14 

49.0    9.4 

16.94     .19 

62.2    1.0 

50.80    .99 

78.6    3.0 

Apr.   9.5 

54.83  +.07 

53.3  +OJi 

4.67  +.06 

61.6  +9.6 

17.04  +.08 

63.4  +1.3 

51.00  +.16 

81.6  -3.0 

19.5 

54.89     .04 

53.0    0.4 

4.72  +.09 

54.3    9.7 

17.11     .06 

64.8    1.4 

51.13    .10 

84.5    9.9 

29.5 

54.91  +.01 

52.6    0.5 

4.72  -.03 

57.0    9.7 

17.15  +.09 

66.3    1.6 

51.21  +.04 

87.3     9.7 

May    9.4 

54.91  -.01 

52.0    0.6 

4.66     .07 

59.7    9.6 

17.15  -.01 

67.9    1.6 

51.22  -.01 

89.9     9.5 

19.4 

54.68     .04 

51.3    0.7 

4.57     .11 

62.2    9.4 

17.13    .04 

69.5    1.6 

51.18    .07 

92.4    9.3 

29.4 

54.83  -.06 

50.6  +0.7 

4.44  -.15 

64.5  +9.1 

17.08  -.06 

71.0+1.5 

51.08  -.19 

94.5  -9.0 

Jane  8.4 

•54.77     .07 

49.8    0.8 

4.27    .18 

66.5    1.8 

17.01     .06 

72.4     1.4 

50.93     .17 

96.4     1.7 

18.3 

54.69     .00 

49.1     0.7 

4.08    .21 

68.1     1.4 

16.92    .10 

73.7     1.9 

50.74     .99 

97  8    1.3 

28.3 

54.59     .10 

48.4     0.7 

3.86     .99 

69.3    1.0 

16.82    .11 

74.8    1.0 

50.50     .96 

99.0     0.9 

July   8.3 

54.48     .IL 

47.6     0.7 

3.63     .94 

70.1     0.5 

16.70    .13 

75.7     0.8 

50.22     .99 

99.6  -0.5 

18.2 

54.36  -.19 

47.0  +0.6 

3.38  -.95 

70.4  +0.1 

16.56  -.14 

76.3  +0.5 

49.91  -.39 

99.8     0.0 

28.2 

54.24     .19 

46.4     0.6 

3.13     .95 

70.2  -0.4 

16.42    .14 

76.7  +0.3 

49.59     .33 

99.7  +0.4 

Aug.  7.2 

54.11     .19 

46.0     0.4 

2.89     .94 

69.6     0.8 

16.28    .14 

76.9    0.0 

49.25    .33 

99.0     0.9 

17.2 

53.99     .IS 

45.6     0.3 

2.65     .93 

68.6     1.3 

16.14     .14 

76.7  -0.3 

48.93    .31 

97.9    1.3 

27.1 

53.88    .10 

45.3  +0.9 

2.43     .91 

67.0     1.7 

16.00    .13 

76.3    0.6 

48.61     .99 

96.5     1.6 

8ept.  6.1 

53.78  -.06 

45.2    0.0 

2.23  -.18 

65.1  -9.1 

15.88  -.11 

75.6  -0.8 

48.34  -.96 

94.6  +9.0 

16.1 

53.71     .00 

45.3  -0.9 

2.07     .14 

62.8    9.5 

15.78    .09 

74.6    1.1 

48.11     JK> 

92.5    9.9 

26.1 

53.66  -.03 

45.6    0.4 

1.95     .10 

60.2    9.8 

15.71     .06 

73.4     1.4 

47.93     .13 

90.2    9.4 

Oct.    6.0 

53.65  +.01 

46.1     0.6 

1.87  -.06 

57.2     3.1 

15.68  -.09 

71.8    1.7 

47.84  -.06 

87.8     9.4 

16.0 

53.69     .05 

46.8    0.9 

1.85  +.01 

54.0     3.3 

15.68  +.03 

70.0    1.9 

47.82  +.03 

85.3    9.4 

26.0 

53.76  +.10 

47.8  -1.1 

1.90  +.07 

50.6  -3.4 

15.73  +.07 

67.9  -9.9 

47.89  +.19 

82.9  +9.3 

Nov.  6.0 

53.89     .15 

49.0     1.4 

2.00     .14 

47. 1     3.5 

15.82     .19 

65.6    9.4 

48.06    .91 

80.8    9.1 

14.9 

54.05     .19 

50.5     1.6 

2.17     .90 

43.6    3.5 

15.97    .17 

63.2    9.5 

48.31     .30 

78.8    1.7 

24.9 

54.27     .93 

52.2     1.8 

2.41     .96 

40. 1     3.4 

16.16     .93 

60.6    9.6 

48.65     .38 

77.3    1,3 

Dec.  4.9 

54.52     .97 

54.1     1.9 

2.70     .39 

36.8     3.9 

16.40    .96 

58.0    9.6 

49.06     .44 

76.2    0.0 

14.8 

54.80  +.30 

56.1  -9.0 

3.05  +.37 

.33.7  -4.9 

16.68  +.99 

55.3  -9.6 

49.53  +.50 

75.5  +0.4 

24.8 

55.11     .31 

58.2    9.1 

3.44     .40 

31.0     9.5 

16.98    .31 

52.8    9.4 

50.05     .53 

75.4  -0.1 

34.8 

55.43  +.39 

60.3  -2.1 

3.86  +.43 

28.7  -9.0 

17.30  +.33 

50.5-9.9 

50.60  +.55 

75.8  -0.6 
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AFPARKNT  PLACES  FOB  THE  UPPEB  TBAN8IT  AT  WASHINOTON. 


Mean 
Solar 
Date. 

a  Draconis. 

a  Bootii. 

6  Bootie. 

1 
pBootia. 

Rigbt 
Ascension. 

Declination 
yorth. 

Bight 
Ascension. 

Declination 

Bight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

DeclinatloB 
Ninik. 

1 

li      m 

14     1 

+64  54 

h 

14 

m 

10 

+  19.46 

h      m 

14  21 

+52  22 

li      m 

14  26 

+30  52  1 

(Dec.30.8) 

15.80  +.55 

62!9  -9.9 

s 
26.80 

+.31 

33!l  -8.4 

s 
17.24  +.40 

31.6  -9.5 

s 
53.90  +.31 

1 5^9 -8.5 

J 

Jau.    9.8 

16.38     .59 

60.9     1.6 

27.12 

.39 

30.8     9.1 

17.66     .43 

29.3     9.0 

54.23     .34 

13.6    9.8! 

19.8 

16.98     .60 

59.6     1 .0 

27.44 

.39 

28.8     1.8 

18.09     .44 

27.5     1.5 

54.57     .34 

11.6     1.8 

29.7 

17.58     .59 

59.0  -0.3 

27.76 

.31 

27.2     1.4 

18.54     .44 

26.4     0.9 

54.91     .34 

10. 1     1.3  1 

Feb.    8.7 

18.17     .57 

59.0  +0.3 

28.07 

.30 

26.0     1.0 

18.97     .49 

25.8  -0.9 

55.24     .38 

9.0    0.6 

1 

18.7 

18.71  +.58 

59.6  +1.0 

28.35 

+.97 

25.2  -0.6 

19..38  +.39 

25.0  +0.4 

55.56  +.30 

8.5  -0.9 

28.7 

19.21      .46 

60.9     1.6 

28.61 

.94 

24.0  -0.1 

19.76     .35 

26.6     1.0 

55.85     .97 

8.6  40.3 

Mar.  10.6 

19.63     .38 

62.7    9.1 

28.84 

.91 

26.0  +0.3 

20.09     :30 

27.0     1.5 

56.10     .94 

9.1     0.8 

20.6 

19.97     .30 

65.0     9.5 

29.03 

.18 

25.5    0.7 

20.37     .95 

29.7     9.0 

56.33     .90 

10.1      1.9 

30.6 

20.23     .91 

67.7    9.8 

29.19 

.14 

26.4     1.0 

20.59     .19 

32.0    9.4 

56.51     .16 

11.5     1.6 

Apr.   9.5 

20.40  +.13 

70.6  +3.0 

29.31 

+.10 

27.5  +1.3 

20.76  +.14 

34.5  +9.7 

56.65  +.13 

13.3  +1.9 

19.5 

20.48  +.04 

73.7    3.1 

29.40 

.07 

28.9     1.5 

20.86     .08 

37.3     9.8 

56.76     .09 

15.2    9.1 

29.5 

20.48  -.06 

76.7     3.0 

29.45 

.04 

30.5     1.6 

20.91  +.09 

40.2    9.9 

56.83     .05 

17.4    9.9 

May   9.5 

20.39     .18 

79.7     9.9 

29.47  +.01 

32.1     1.6 

20.91  -.03 

43.0    9.8 

56.86  +.09 

19.6     9.9 

19.4 

20.23     .90 

82.6    9.7 

29.47 

-.08 

33.8     1.6 

20.85    .08 

45.8    8.7 

56.86  -.08 

21.8     9.9 

29.4 

20.00  -.96 

85.1  +9.4 

29.44 

-.05 

35.4  +1.6 

20.75  -.13 

48.4  +8.5 

56.83  -.06 

24.0  +8.1 

June  8.4 

19.71     .31 

87.3     9.0 

29.38 

.07 

36.9     1.4 

20.60     .16 

50.7    8.1 

56.76    .08 

26.0     1.9 

18.3 

19.38     .35 

89.1     1.5 

29.30 

.09 

38.2     1.3 

20.42     .90 

52.7     1.8 

56.67    .10 

27.7     1.6 

28.3 

19.00     .30 

90.4     1.1 

29.20 

.11 

39.4     1.1 

20.20     .93 

54.3     1.4 

56.56    .13 

29.2     1.4 

July  8.3 

18.60     .41 

91.2  +0.5 

29.07 

.13 

40.4     0.8 

19.96     .95 

55.5    0.9 

56.42     .15 

30.5    1.1 

18.3 

18.18 -.43 

91.5    0.0 

28.94 

-.14 

41.1  +0.6 

19.69  -.97 

5(«.2  +0.5 

56.26  -.16 

31.3  +0.7 

28.2 

17.74     .43 

01.2  -0.5 

28.79 

.15 

41.5  +0.3 

19.41     .98 

56.4     0.0 

56.09     .17 

31.9  +0.4 

Aug.  7.2 

17.31     .49 

90.5     1.0 

28.64 

.15 

41.7     0.0 

19.13     .99 

56.1  -0.5 

55.91     .18 

32.1     0.0 1 

17.2 

16.89     .41 

89.2     1.5 

28.48 

.15 

41.6-0.3 

18.85     .86 

55.4     1.0 

55.73     .18 

31.9-0.4 

27.2 

16.50     .38 

87.5    9.0 

28.33 

.14 

41.2    0.5 

18.57     .87 

54.2     1.4 

55.55     .17 

31.3    0.8 

1 
1 

Sept.  6.1 

16.14  -.34 

65.3  -9.4 

28.19 

-.13 

40.5  -0.9 

18.31  -.84 

52.5  -1.9 

55.38  -.16 

30.4  -1.1 

16.1 

15.82     .99 

82.7     9.8 

28.07 

.11 

39.5     1.1 

18.09    .91 

50.4     8.3 

55.23    .!4 

29.1     1.5 

26.1 

15.57     .99 

79.7     3.1 

27.98 

.08 

38.2     1.4 

17.89     .17 

47.9    8.7 

55.11     .11 

27.4     1.8 

Oct.    6.0 

15.38     .15 

76.5     3.4 

27.92 

-.04 

36.6     1.7 

17.75     .19 

45.1     3.0 

55,02     .07 

25.4     9.9 

16.0 

J  5.27  -.08 

72.9     3.6 

27.90 

.00 

34.8    9.0 

17.66  -.06 

41.9     3.3 

54.97  -.03 

23.1     9.4 

26.0 

15.25  +.01 

69.2  -3.8 

27.92  +.05 

32.6  -9.9 

17.63     .00 

38.5  -4.5 

54.97  +.09 

20.5-9,7 

Nov.   5.0 

15.32     .11 

65.4     3.8 

28.00 

.10 

30.3    9.4 

17.67  +.07 

35.0     3.6 

55.02    .08 

17.7    9.9 

14.9 

15.40     .91 

61.6     3.7 

28.12 

.15 

27.8    9.5 

17.78     .14 

31.3     3.6 

55.12    .13 

14.8    3.0 

24.9 

15.75     .31 

57.0     3.6 

28.20 

.19 

25.1     9.7 

17.96     .91 

27.7     3.6 

55.28     .18 

11.7    3.1 

Dec.   4.9 

16.10     ..19 

54.4     3.3 

28.51 

.94 

22.4     9.7 

18.21     .98 

24.1     3.4 

55.49     .83 

8.6    3.0 

14.9 

16.54  +.47 

51.2  -3.0 

28.76  +.97 

10.7  -9.7 

18.52  +.,T4 

20.8  -3.9 

55.74  +.87 

5.6-8.9 

24.6 

17.04     .53 

48.4     9.6 

29.05 

.30 

17.0     9.6 

18.88     .38 

17.7     9.8 

56.03     .31 

3.8     9.7 

34.8 

17.60  +.58 

46.1  -«.9 

29.36  +.39 

14.6  -8.4 

19.29  +.49 

15.1  ^.4 

56.35  +.33 

0.2  -9.4 
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APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

5  Unm  Minoria. 

a>  Centauri. 

e  Bootis. 

a  3  Libre. 

Mean 
Solar 
Date. 

Bight 
Aaoension. 

Deolinailoii 
North, 

Bight 
Asoenaion. 

Declination 
.     South, 

Bight 
Aaoension. 

Declination 
North. 

Bight 
Aaconaion. 

Declination 
South. 

; 

h      m 

14  27 

+76  ll' 

h     m 

14  31 

-eo  21 

b     m 

14  39 

+27  33 

b      m 

14  44 

-15  33 

(Dec.  30.8) 

a 
41.82  +.76 

58.V  -9.8 

8 

52.20  +.63 

39.5  +0.1 

a 
59.38  +.31 

16.5  -9.6 

33.54  +.31 

52^4  -1.5 

Jan.    9.8 

42.72     .93 

56.6     1.8 

52.74     .55 

39.6  -0.4 

59.70     .39 

14.1     9.9 

33.86     .39 

53.9     1,6 

19.8 

43.68     .96 

55.2    1.1 

53.30     .55 

40.3    0.9 

60.03     .33 

12.0     1.8 

34.18     .39 

55.5     1.6 1 

29.7 

44.67     .99 

54.4  -0.5 

53.85    .54 

41.4     1.3 

60.36     .33 

10.3     1.4 

34.31     .33 

57.1     1.6 1 

Feb.   8.7 

! 

45.66     .97 

54.2  +0.9 

54.39    .59 

43.0     1.7 

60.69     .39 

9.2     0  9 

34.82     .31 

58.7     1.6' 

18.7 

46.62  +.Sfi 

54.8  +0.0 

54.90  +.49 

44.8  -9.0 

61.00  +.30 

8.5  -0.4 

35.12  +.99 

60.2  -1.4 

28.7 

47.50     .83 

56.0     1.5 

55.37     .45 

47.0    9.3 

61.29    .97 

8.3  +0.1 

35.40     .97 

61.6     1.3 

Mar.  10.6 

48.28    .79 

57.8    9.0 

55.79     .40 

49.5    9.5 

61.55    .94 

8.7     0.6 

35.65     .94 

62.8    1.1 

20.6 

48.93     .58 

60. 1     9.5 

56.16     .34 

52. 1     9.7 

61.77     .91 

9.5     1.0 

35.87     .91 

63.9    1.0 ' 

30.6 

1 

49.44     .43 

62.8    9.8 

56.48     .99 

54. S    9.8 

61.96     .17 

10.7     1.4 

36.07     .18 

64.8    0.8 

Apr.   9.5 

49.80  +.98 

65.8  +3.1 

56.74  +.93 

57.6  -9.8 

62.12  +.14 

12.3  +1.7 

36.24  +.15 

65.4  -0.6 

19.5 

50.00  +.19 

68.9     3.9 

56.94     .17 

60.4     9.8 

62.24     .10 

14.1     1.9 

36.37     .19 

66.0    0.4 , 

1 

29.5 

SO-O*^  -.04 

72.1     3.9 

57.08     .11 

63.1     9.7 

62.32    .07 

16.1     9.1 

36.48     .09 

66.3    0.3  ■ 

May   9.5 

49.91     .90 

75.3     3.1 

57.15  +.05 

65.8    9.6 

62.37  f  .03 

18.2    9.1 

36.55     .06 

66.5  -0.9 

]9.>1 

49.64     .34 

78.2     9.9 

57.17  -.01 

68.3     9.4 

62.39     .00 

20.4    9.1 

36.60     .03 

66.6    0.0 , 

29.4 

49.23  -.46 

81.0  +9.5 

57.12 -.06 

70.6  -9.9 

62.37  -.03 

22.5  +9.0 

36.62  +.01 

66.6  +0.1 

Jane  8.4 

48.71     .58 

83.3     9.1 

57.02     .13 

72.7     1.9 

62.33     .06 

24.4     1.9 

36.61  -.09 

66.5    0.9 

18.4 

48.08     .67 

85.3    1.7 

56.86     .18 

74.4     1.6 

62.25    .09 

26.2     1.7 

36.58     .05 

66.3    0.9 

28.3 

47.;i6     .75 

86.7    1.9 

56.04     .94 

75.8     1.9 

62.15    .11 

27.7     1.4 

36.51     .08 

66.0    0.3 

Julj  8.3 

46.58     .80 

87.7    0.7 

56.38    .98 

76.9     0.8 

62.03     .13 

29.0     1.1 

36.43     .10 

65.7    0.4 

18.3 

45.75  -.83 

88.2  +0.9 

56.08  -.39 

77.5  -0.4 

61.88 -.15 

30.0  +0.8 

36.31  -.19 

1 
65.3  +0.4 

28.3 

44.90     .86 

88.1  -0.3 

55.74     .84 

77.7    0.0 

61.72    .17 

30.6    0.5 

36.18     .14 

64.9    0.5 

Aug.  7.2 

44.04     .85 

87.5    0.9 

55.39     .36 

77.5  +0.5 

61.55    .17 

30.9  +0.1 

36.04     .15 

64.4    0.5 1 

17.2 

43.10     .83 

86.3     1.4 

55.03     .36 

76.8     0.9 

61.37    .18 

30.9  -0.9 

35.89     .15 

63.8    0.6 

27.2 

42..38     .79 

84.7    1.9 

54.67     .34 

75.7    1.3 

61,20     .17 

30.5    0.6 

35.73     .15 

63.3    0.5 

Sept.  6.1 

41.65 -.79 

82.6  -9.3 

54.34  -.31 

74.2+1.7 

61.03  -.16 

29.8  -0.9 

35.58  -.14 

62.7  +0.5 

16.1 

40.93     .64 

80.1     9.7 

54.05     .97 

72.4     9.0 

60.87     .14 

28.6     1.3 

35.45     .19 

62.2    0.5 

1 

i         26.1 

40.34     .54 

77.1     3.1 

53.81     .91 

70.3    9.9 

60.74     .11 

27.2    1.6 

35.34     .10 

61.8    0.4' 

Oct.    6.1 

39.85     .49 

73.9     3.4 

53.63     .14 

68.0    9.3 

60.64     .08 

25.4     1.9 

35.26     .06 

61.4    0.3! 

16.0 

39.50     .98 

70.3     3.6 

53.54  -.05 

65.6    9.4 

60.59  -.04 

23.3    9.9 

35.22  -.09 

61.2  +0.1 

26.0 

39.29  -.13 

66.6  -3.8 

53.53  +.04 

63.2  +9.4 

60.57  +.01 

• 

21.0  -9.5 

35.23  +.03 

61.2-0.1 

Nov.  5.0 

39.23  +.03 

62.8     3.8 

53.61     .13 

60.9    9.9 

60.61     .05 

18.3    9.7 

35.28     .08 

61.3    0.3 

15.0 

39.34     .10 

00.9     3.8 

53.79     .93 

58.8    9.0 

60.70     .11 

15.5    9.9 

35.39     .13 

61.7    0.5 

24.9 

30.02     .36 

55.1     3.7 

54.06     .31 

57.0     1.6 

60.84     .17 

12.6     3.0 

35.55     .18 

62.4    0.8 

iDec.   4.9 

i 

40.06     .51 

51.5     3.4 

54.42     .39 

55.5     1.9 

61.03     .99 

9.6    3.0 

35.75     .93 

63.3    1.0 

14.9 

40.65  +.66 

48.3  -3.1 

54.84  +.45 

54.4  +0.8 

61.27  +.96 

6.7  -9.9 

36.00  +.96 

64.4  -1.9 

24.8 

41.38     .79 

45.3    9.7 

55.33     .50 

5:).9  +0.3 

61.55     .99 

3.8     9.7 

36.28     .99 

65.7    1.4 

34.8 

42.22  +.80 

42.9  -9.1 

55.85  +.54 

53.8  -0.9 

61.66  +.39 

1.2  -9.5 

36.59  +.39 

67.2  -1.5 
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APPABENT  PLACES  FOR  THE  UPPEB  TBANSIT  AT  WASHINGTON. 

p  TJtwm  Minorii. 

p  Bootii. 

P  Libra. 

fi'  B< 

DOtia. 

Heaa 
Solar 
Dftte. 

Right 
Aaoenaion. 

BeoUaatioii 
North. 

Bight 
Ascension. 

DeoUnstioo 
North. 

Bight 
Ascension. 

Declination 
Smtth. 

Bight 
Ascension. 

Deolination 
Korik. 

h     m 

14  50 

+74  36 

h     m 

14  57 

+40  50 

h     ni 

15  10 

O            / 

-  8  57 

• 

h     m 

15  20 

+37*46 

(Dec.  30.8) 

8 

58.22  +.79 

67.6  -9.6 

s 
37.59  +.39 

2l'.'6  HL8 

• 

51.41  +.98 

33-0  -1.6 

s 
9.49  +.99 

36'.'4  ^.9 

Jan.   9.8 

58.98    .80 

65.1     9.1 

37.92    .35 

19.0    9.4 

51.71     .30 

34.6     1.6 

9.80     .39 

33.7    9.5 

19.8 

59.83    .88 

63.4     1.6 

38.28    .36 

16.8     1.9 

5-2.02    .31 

36.3     1.6 

10.14     .34 

31.3    9.1 

29.8 

60.71     .89 

62.2    0.8 

38.65    .37 

15.1     1.4 

52.33    .31 

37.8    1.6 

10.49     .35 

29.4     1.6 

Feb.   8.7 

61.61     .89 

61.8-0.1 

39.02    .36 

14.0     0.8 

52.64     .30 

39.3     1.4 

10.84     .35 

28.1     1.0 1 

1 

18.7 

62.49  +.85 

62.0  +0.6 

39.38  +.34 

13.5  -0.9 

52.94  +.99 

40.6  -1.9 

11.19 +.34 

1 
27.3  -^.5 ! 

28.7 

63.32    .79 

62.9    1.9 

39.71     .39 

13.6  +0.4 

53.22    .97 

41.8    1.0 

1 1 .52     .39 

27.2  +6.1 

Mar.  10.7 

64.07     .70 

64.4     1.8 

40.02    .99 

14.2     0.9 

53.48     .95 

42.7     0.8 

11.83     .99 

27.6    0.7 

20.6 

64.72    .50 

•66.4    9.8 

40.29    .95 

15.4     1.4 

53.72    .99 

43.4     0.6 

12.11      JW 

28.5    1.9. 

30.6 

65.25    .47 

68.9    9.7 

40.52    .91 

17.1     1.9 

53.93    M 

43.9    0.4 

12.35     .93 

30.0    1.6 

Apr.   9.6 

65.65  +.33 

71.8  49.9 

40.71  +.17 

19.1  +9.9 

54.12  +.17 

44.1  -0.9 

12.56  +.19 

31.8 -H.0 

19.5 

65.91     .19 

74.8    3.1 

40.85    .19 

21.5     9.5 

54.27    .14 

44.2    0.0 

12.72    ..15 

34.0    9.3 

29.5 

66.03  +.05 

78.0     3.9 

40.95    .06 

24.0     9.6 

54.40     .11 

44.1  +0.9 

12.85     .11 

36.4    9.5 

May   9.5 

66.00  -.00 

81.2    3.1 

41.01  +.04 

26.7     9.7 

54.50    .09 

43.9     0.3 

12.94     .07 

39.0    9.6 

19.5 

65.84     .93 

84.3    3.0 

41.03    .00 

29.4    9.6 

54.57    .06 

43.5     0.4 

12.99  +.03 

41.7    9.6 

29.4 

65.55  -.35 

87.2  +9.7 

41.01  -.04 

32.0  +9.5 

64.61  +.03 

43.1  +0.4 

12.99  -.01 

44.3  +9.5 

Jane  8.4 

65.14     .40 

89.8    9.4 

40.94     .06 

34.4    9.3 

54.62    .00 

42.6    0.5 

12.96     .05 

46.7    9.4 

16.4 

64.63     .55 

92.0    9.0 

40.85    .11 

36.5    9.0 

54.61  -.03 

42.1     0.5 

12.89     .09 

49.0    9.9 

28.4 

64.04     .63 

93.8    1.6 

40.72    .14 

38.4     1.7 

54.56    .06 

41.6    0.5 

12.79     .19 

51.0     1.9 

July  8.3 

63.37    .70 

95.1     1.0 

40.56    .17 

40.0    1.4 

54.49     .09 

41.1     0.5 

12.65    .16 

52.7    1.5 

18.3 

• 

62.64  -.74 

95.9  +0.5 

40.37  -.19 

41.1  +1.0 

54.39  -.11 

40.6  +0.5 

12.49  -.18 

54.1  +1.9 

.28.3 

61.88    .77 

96.2    0.0 

40.17     .91 

41.9    0.5 

54.27     .13 

40.1     0.5 

12.30     .90 

55.1     0.8 

Aug.  7.2 

61.09    .78 

95.9  -0.5 

39.95    .99 

42.2  +0.1 

54.13     .14 

39.6     0.5 

12.09     .91 

55.6  +0.4 

17.2 

60.31     .78 

95.1     1.0 

39.72    .93 

42.1  -0.3 

53.98     .15 

39.1     0.4 

11.87     .99 

.  55.8  -0.1 

27.2 

59.54     .76 

93.8    1.5 

39.49    .93 

41.5     0.8 

53.82    .16 

38.7     0.4 

11.65     J29 

55.5    0.5 

Sept.  6.2 

58.81  -.70 

92.0  -9.0 

39.27  -.99 

40.5  -1.9 

53.67  -.15 

38.4  +0.3 

11.42 -JB 

54.8 -4J 

16.1 

58.13    .64 

89.8    9.5 

39.06     .19 

39.1     1.6 

53.52     .14 

38.2    0.9 

11.21      .90 

53.7    IJ 

26.1 

57.53     .56 

87.1     9.9 

38.88     .16 

37.3     9.0 

53.40     .11 

38.0  +0.1 

11.02    .18 

52.1     1.7 

Oct.    6.1 

57.02    .45 

84.1     3.9 

38.73     .13 

35.1     9.4 

53.30    .08 

38.0  -0.1 

10.86    .14 

50.2    9.1 

16.1 

56.62    .34 

80.7     8.5 

38.62     .08 

32.5    9.7 

53.23  -.04 

38.2    0.9 

10.73     .10 

47.9    9.4 

26.0 

56.34  -.90 

77.1  -3.7 

38.57  -.03 

29.6  -3.0 

53.21     .00 

38.5  -0.4 

10.66  -.05 

45.3  -9.8 

Nov.  5.0 

56.21  -.06 

73.4     3.8 

38.57  +.03 

26.5    3.9 

5:3.24  +.05 

30.0    0.6 

10.63     .00 

42.4    3.0 

15.0 

56.22  +.09 

69.5    3.8 

38.63     .09 

23.2    3.4 

53.32    .10 

39.8    0.9 

10.66  +.06 

39.2    3.9 

25.0 

56.39    .94 

65.7    3.8 

38.75     .15 

19.8     3.4 

53.44     .15 

40.8     1.1 

10.76     .19 

35.9    3.3 

Deo.   4.9 

56.71     .39 

62.0     3.6 

38.93     .91 

16.4     3.4 

53.62     .90 

42.0     1.3 

10.90     .18 

32.6    3.3 

14.9 

57.17  +.63 

58.5  -3.3 

39.16  +.96 

13.0  -3.3 

53.84  +.34 

43.3  -1.4 

11.11  +.93 

29.2  -3.3 

24.9 

57.77     .66 

55.4    9.9 

39.44     .30 

9.9    3  0 

54.09     .97 

44.8     1.6 

I1.:i6     .97 

26.1     3.1 

34.8 

58.48  +.76 

52.7  -9.4 

39.76  +.34 

7.0  -9.7 

54.38  +.90 

46.4  -1.6 

11.65  +.31 

23.1  -i.8 
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APPAKENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

/*  Una  Minorii. 

a  Corona  Borealia. 

a  Serpentii. 

e  Serpentii. 

Solftr 
Date. 

Bigbi 
Aooeoslon. 

North, 

SJght 
Aaoenaion. 

DeoIfnatloD 
yorth. 

Bight 
AjBoension. 

DeoUnstion 
North, 

Right 
Ascezwion. 

North. 

li     m 

15  20 

+72   14 

h      m 

15  29 

o           / 

+27    5 

h     m 

15  38 

+    6  46 

h     m 

15  45 

O          / 

+  4  49 

(Deo.30.9) 

8 

50.75  +.57 

15.V  -S.0 

s 
50.32  +.97 

56'.2  -«.7 

8 

38.01  +.96 

70.8  -0.1 

8 

6.84  +.95 

23'.8  -4.1 

Jan.    9.8 

51.36    .06 

13.0     9.4 

50.61     .X 

53.5    9.5 

38.28    .98 

68.7    9.0 

7.11      .38 

21.7    9.0 

19.8 

52.06    .73 

10.9     1.0 

50.92    .38 

51.2    9.1 

38.57     .30 

66.8     1.0 

7.39     .90 

19.8    1.8 

99.8 

52.82    .77 

9.3     1.9 

51.24     .39 

49.3    1.7 

38.87     .X 

65.0     1.6 

7.69     .30 

18.1     1.6  ; 

Feb.   8.8 

53.60    .78 

8.4  -0.6 

51.56     .39 

47.8    1.9 

39.18    ,20 

63.5    1.3 

8.00     .90 

16.6     1.3 

1 

18.7 

54.38  +.77 

8.2  +0.1 

51.88 +.31 

46.8  -0.7 

39.47  +.99 

62.3  -1.0 

8.29  +.99 

1 
15.4  -1.0 

28.7 

55.13     .73 

8.6    0.8 

52.19    .30 

46.4  -0.9 

39.76     .98 

61.5    0.7 

8.58     .38 

14.5    0.7 

Mar.  10.7 

55.84     .97 

9.7    1.4 

62.47     .97 

46.4  +0.3 

40.03     .96 

61.0  -0.3 

8.85     .36 

14.0  -0.3 

20.6 

56.47     .50 

11.4' 9.0 

52.73    J35 

47.0    0.8 

40.28    .94 

60.9  +0.1 

9.11      .94 

13.9    0.0 

30.6 

57.01     .40 

13.6     9.4 

52.97    .99 

48.0     iJt 

40.51     .91 

61.2    0.4 

9.34     .99 

14.0  +0.3  , 

Apr.   9.6 

57.44  +.38 

16.3  +9.8 

53.17  +.10 

49.4  +1.6 

40.71  +.10 

61.7  +0.7 

9.54  +.10 

1 
14.5  +0.6  , 

19.6 

57.76     .06 

19.2     3.0 

53.34     .15 

51.2    1.0 

40.88     .16 

62.5    0.0 

9.72     .17 

15.2    0.8  j 

29.5 

57.96     .14 

22.4    3.0 

53.47     .19 

53.2    9.1 

41.03     .13 

63.6    1.1 

9.87     .14 

16.1     1.0 

May   9.5 

58.04  +.09 

25.6    3.0 

53.57     .06 

55.3    9.9 

41.14     .10 

64.7     1.9 

10.00     .11 

17.2    1.9 

19.5 

58.00  -.10 

28.8    3.1 

53.64     .05 

57.6    9.3 

41.23     .07 

66.0     1.3 

10.09     .08 

18.4     1.9 

29.4 

57.83  -.01 

31.8+3.0 

53.67  +.01 

59.9  +9.9 

41.29  +.04 

67.4  +1.3 

10.16  +.05 

19.7  +1.3 

June  8.4 

57.56     .30 

34.7    9.7 

53.67  -.00 

62.0     9.1 

41.32 +.01 

68.7     1.3 

10.20  +.09 

21.0     1.9 

18.4 

57.20    .41 

37.2    9.3 

53.64     .05 

64.1     I.O 

41.31  -.09 

70.0     1.3 

10.20  -.01 

22.2     1.9 

28.4 

56.74     .50 

39.3    t.e 

53.57     .08 

65.9    1.7 

41.28    .05 

71.2     1.9 

10.17     .04 

23.3     1.1 

July  8.3 

56.20    .57 

41.1      1.5 

53.47     .11 

67.5    1.5 

41.22     .08 

72.4     1.0 

10.11      .07 

24.4     1.0 

18.3 

55.61  -.00 

42.3  +1.0 

53.34  -.14 

68.9  +1.9 

41.13  -.10 

73.3  +0.0 

10.02  -.10 

25.4  +0.8 

28.3 

54.96     .66 

43.0  +0.5 

53.19    .16 

69.9    0.0 

41.01     .13 

74.1     0.7 

9.91     .19 

26.1     0.7 

Aug.  7.3 

54.29     .60 

43.3    0.0 

53.02    .18 

70.6    0.5 

40.87     .15 

74.8    0.5 

9.78     .14 

26.8    0.6 

17.2 

53.59     .70 

42.9  -0.6 

52.83    .10 

70.9  40.1 

40.7*2     .16 

75.2    0.3 

9.62     .16 

27.2    0.4 

27.2 

52.89     .60 

42.1     1.1 

52.64     .10 

70.9  -0.9 

40.55     .17 

75.5  +0.1 

9.46    .17 

27.5  +0.9 

Sept.  6.2 

52.21  -.66 

40.8  -1.6 

52.45  -.10 

70.5  -0.6 

40.39  -.16 

75.5  -0.1 

9.29  -.16 

27.6    0.0 

16.1 

51.57     .69 

38.9    9.1 

52.26     .18 

69.7    0.0 

40.23     .l.-i 

75.3     0.3 

9.13     .15 

27.5  -0.9 

26.1 

50.98     .56 

36.6    9.5 

52.09    .16 

68.6    1.3 

40.08     .14 

74.9     0.5 

8.98    .14 

27. 1     0.4 

Oct.    6.1 

50.46     .48 

33.9    9.0 

51.95    .13 

67.0    1.7 

39.95     .11 

74.2     0.8 

8.86    .11 

26.6    0.7 

16.1 

50.03     .36 

30.8     3.9 

51.84     .09 

65.2    9.0 

39.86     .07 

73.3     1.0 

8.76    .08 

25.8    0.0 

26.0 

49.70  -.97 

27.5  -3.5 

51.77 -.04 

63.0  -4.3 

39.81  -.03 

72.2  -1.3 

8.70  -.04 

24.8  -1.1 

Nov.   5.0 

49.49     .15 

23.8    3.7 

51.75  +.01 

60.6    9.6 

39.80  +.09 

70.8     1.5 

8.69  +.01 

23.5    1.4 

15.0 

49.41  -.01 

20.1     3.8 

51.79    .06 

57.9    9.8 

39.84     .07 

69.2    1.7 

8.72  ;  .06 

22.0    1.6  1 

25.0 

49.46  +;i9 

16.2     3.8 

51.87     .11 

55.0     9.9 

39.93     .11 

67.3    1.9 

8.81     .11 

20.3    1.8 

Dec   4.9 

49.65     .96 

12.4     3.7 

52.0r    .16 

52.1     3.0 

40.07     .16 

65.3    9.1 

8.94     .16 

18.4     1.0 

14.9 

49.98  +.30 

8.8  -3.5 

52.20  +.91 

49.0  -3.0 

40.26  +.90 

63.2  -0.9 

9.12  +.90 

16.4  -4.0 

24.9 

50.43     .51 

5.4     3.9 

52.44     .95 

46.1     9.0 

40.48     .94 

61.0    9.9 

9.34     .94 

14.3    4.1 

34.8 

50.99  +.61 

2.4  -9.8 

52.71  +.90 

43.3  -4.7 

40.74  +.97 

58.9-4.1 

9.60  +.97 

12.2  -4.0 
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APPARENT  PLACKS  FOR  THE  UPPER  TRANSIT  AT  WASHINaTON. 

CUrsie] 

liinorii. 

e  CoroniB  Borealia. 

6  Scorpii. 

/itScorpu. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Aaoension. 

t 

Declination 
North. 

Right 
Ascenaion. 

Declination 
South. 

Right 
Ascension. 

DedlBAttoB 

South, 

h     m 

15  47 

O           i 

+78    8 

h     m 

15  52 

+  27    12 

h      m 

15  53 

O            1 

-22  17 

li      m 

15  58 

o            # 

-19  29 

(Deo.30.9) 

8 

62.50  +.69 

35.9  -3.1 

a 
50.69  +JW 

32.1  -9.8 

a 
34.43  +.38 

34.4  -0.9 

8 

47..37  +.97 

21.4  -•.S 

Jan.    9.9 

63.27     .84 

33.0     9.7 

50.96     .99 

29.4     9.5 

34,75     .30 

35.2     1.0 

47.66     .99 

22.4     l.t 

19.8 

64.18     .96 

30.6     9.1 

51.25     .30 

27.0     9.3 

35.06     .39 

36.2     1.1 

47.96     .31 

23.5     1.1 

29.8 

65.20  1.06 

28.8     1.5 

51.56     .39 

24.9     1.8 

35.38     .33 

37.3     1.9 

48.28     .39 

24.6     1.9 

Feb.   8.8 

66.30  1.11 

27.6     0.9 

51.88     .39 

23.3     1.4 

35.71     .33 

38.5     1.9 

48.60     .39 

25.8     1.9 , 

18.8 

67.42  1.11 

27.1  -0.9 

52.20  +.39 

22.2  -0.9 

36.04  +.39 

39.6  -1.1 

48.92  +.31 

26.9  -1.1 

28.7 

68.53  1.09 

27.3  +0.6 

52.51     .31 

21.6  -0.4 

.36.35     .31 

40.7     1.1 

49.23     .30 

27.9     1.0 . 

Mar.  10.7 

69.59  1.09 

28.1     1.1 

52.81     .99 

21.5+0.9 

36.65     .99 

41.7     1.0 

49.52     .99 

28.9    0.9 

20.7 

70.57     .93 

29.6    1.8 

53.08     M 

22.0    0.7 

36.93     .97 

42.6     0.9 

49.80     .97 

29.7    0.8 

30.6 

71.43     .79 

31.6    9.9 

53.>33     .93 

22.9     1.9 

37.19     J35 

43.4    0.8 

50.06     J35 

30.4    0.6 

Apr.   9.6 

72.15  +.63 

34.0  +9.6 

53.55  +.90 

24.3  +1.6 

37.42  +.99 

44.2  -0.7 

50.29  +.99 

30.9  -0.5 

19.6 

72.70     .46 

36.8    3.0 

53.74     .17 

26.0    1.9 

37.63     .19 

44.8    0.6 

50.50     .90 

31.4     0.4 

29.0 

73.08     .99 

39.9    3.9 

53.90     .14 

28.0    9.1 

37.81     .17 

45.4     0.5 

50.69     .17 

31.8    0.3 

May   9.5 

73.27  +.10 

43.1     3.9 

54.02    .11 

30.2    9.3 

37.97     .14 

45.7     0.4 

50.84     .14 

32.0    0:9 

19.5 

73.28  -.07 

46.3    ZJt 

54.11     .08 

32.5    9.3 

38.09     .11 

46.1     0.4 

50.97     .11 

32.2  -0.1 

1 

29.5 

73.13  -.96 

49.4  +3.1 

54.17 +.04 

34.8  +9.3 

38.18  +.08 

46.4  -0.3 

51.06 +.08 

1 
32.8    0.0 

June  8.5 

72.77     .43 

52.4    9.9 

54.19     .00 

37.1     9.9 

38.24  +.04 

46.6     0.9 

51.12     .04 

.32.3    0.0 

18.4 

72.27     .67 

55.1     9.6 

54.17  -.04 

39.3     9.1 

38.26     .00 

46.8  -0.1 

51.15  +.01 

32.3    0.0 

28.4 

71.62     .79 

57.5     9.9 

54.12    .07 

41.3     1.9 

38.24  -.04 

46.9     0.0 

51.14  -.09 

32.3    0.0 

July   8.4 

70.84     .85 

59.5     1.7 

54.03    .10 

43.0     1.6 

38.10     .07, 

46.9     0.0 

51.10     .06 

32.2    0.0 

18.3 

69.93  -.93 

61.0  +1.9 

53.92  -.13 

44.5  +1.4 

38.11  -.10 

46.9     0.0 

51.02  -.10 

32.1  +0.1 

28.3 

68.95  1.01 

62.0     0.7 

53.77     .16 

45.7    1.1 

38.00     .13 

46.8  40.1 

50.91     .13 

31.9    0.1 

Aug.  7.3 

67.91   1.06 

62.5  +0.9 

53.60     .18 

46.6    0.7 

37.86     .15 

46.6    0.9 

50.77     .15 

31.7    OJB 

17.3 

66.83  1.10 

62.5  -0.9 

53.42     .10 

47.1  +0.3 

37.70     .16 

46.3    0.3 

50.62     .16 

31.4    0.3 

27.2 

65.72  1.10 

62.0    0.7 

53.22     .90 

47.2     0.0 

37.53     .17 

45.9    0.4 

50.45     .17 

31.1      0.3 

Sept.  6.2 

64.64  1.07 

61.0-1.9 

53.01  -.91 

47.0  -0.4 

37.35  -.18 

45.6  +0.5 

50.27  -.17 

30.8  +0.4 

16.2 

63.58  1.09 

59.5    1.7 

52.82     .19 

46.4     0.8 

37.17     .17 

45. 1     0.5 

50.10     .16 

30.4     0.4  { 

26.2 

62.60     .94 

57.5    9.9 

52.64     .17 

45.4     1.9 

37.01     .16 

44.6    0.5 

40.94     .14 

30.0    0.4  , 

Oct.    6.1 

61.70     .84 

55.0    9.6 

52.47     .15 

44.0     1.6 

36.88     .19 

44.1     0.4 

49.80     .19 

29.6    0.4 

16.1 

60.91     .79 

52.2    3.0 

52.34     .11 

42.3     1.0 

36.77     .09 

43.7     0.4 

49.70     .09 

29.3    0.3 

26.1 

60.27  -.56 

49.0  -3.3 

52.25  -.06 

40.3  -9.9 

36.71  -.04 

43.3  +0.3 

49.63  -.05 

29.0  +OJB 

Nov.  6.0 

59.79     .39 

45.6     3.6 

52.21  -.09 

37.9    9.6 

36.70  +.09 

43.0  +0.9 

49.60     .00 

28.9  -fO.1  • 

15.0 

59.49  -.90 

41.9     3.7 

52.21  +.03 

35.3     9.7 

36.74     .07 

42.8  -0.1 

49.64  •h.06 

28.9  -0.1  , 

25.0 

59.38  +.01 

88.2     3.8 

52.27     .09 

32.5    9.9 

36.83     .19 

42.9    0.9 

49.73     .11 

29.1     0.9 

|Dec.   5.0 

59.51     .91 

34.4     3.8 

52.39     .14 

29.5     3.0 

36.98     .17 

1 

43. 1     0.3 

49.86     .16 

29.5    0.5 

'          14.9 

59.80  +.40 

30.7  -3.6 

52.55  +.18 

26.5  -S.0 

1 
37.18  +.99 

43.6  -0.5 

1 

50.05  +.91 

30.1  -0.6 

24.9 

60.31     .59 

27.2     3.3 

52.76     .93 

23.5    9.9 

37.42     .96 

44.2    0.7 

50.28    .95 

30.d>    0.8 

34.9 

60.97  +.74 

24.1  -3.1 

53.01  +.97 

20.7  -9.7 

37.69  +,99 

45.0  -0.9 

50.55  +.98 

31.8-1.0 
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APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Hnlar 
Date. 

Groombridge  2320. 

6  Ophiucbi. 

r  Herculia. 

a  Soorpii. 
{JhUares.) 

lUgbt 
AMenaion. 

DeollnatioD 
ITi^rth. 

Bight 
AsoeoaioD. 

Declination 
South. 

Bigbt 
Aaoenaion. 

Deolination 
Iforth. 

Right 
Aaconaion. 

DediuatioD 
South, 

li     m 

16    5 

+  68      6 

b     m 

16     8 

O            1 

-  3  28 

b     m 

16  16 

+  46  34 

b     m 

16  22 

-26  lOf 

(Dec30.9) 

a 
56.97  +.39 

35.0  -3.3 

a 
21.07 +J95 

5l'.7  -1.7 

8 

16.88  +.95 

66.1  -3.3 

a 
23.77  +.96 

28.0  -0.4 

Jan.    9.9 

57.41     .48 

31.9    9.0 

21.33     .97 

53.4     1.7 

17.16     .30 

63.0    3.0 

24.05     .99 

28.5    0.6 

19.8 

57.92     .S5 

29.2    9.4 

21.61     .99 

55.0     1.6 

17.48     .34 

60.1     9.5 

24.35     .31 

29.2    0.7 

29.8 

58.51     .60 

27.1     1.9 

21.91     .30 

56.5     1.5 

17.83     .37 

57.9    9.0 

24.67     .33 

29.8    0.8 

Feb.   8.8 

59.13     .63 

25.5     1.3 

22.21     .30 

57.9     1.3 

18.21     .38 

56.1     1.5 

25.01     .33 

30.8    0.9 

18.8 

59.77  +.M 

24.6  H>.6 

22.51  +.30 

59.0  -1.0 

18.59  +.38 

54.9  -0.9 

25.34  +.33 

31.7-0.9 

28.7 

60.41     .63 

24.4  +0.9 

22.80     .99 

60.0    0.6 

18.97     .37 

54.3  -0.3 

25.67     .39 

32.5    0.9 

Mar.  10.7 

61.03     .60 

24.9    0.9 

23.08    .97 

60.6    0.5 

19.93     .35 

54.4  +0.4 

25.99     .31 

33.4    0.8 

20.7 

61.61     .65 

26.1     1.5 

23.34     .96 

61.0  -0.3 

19.68     .33 

55.1     1.0 

26.29    .99 

34.2    0.8 

30.6 

62.14     .49 

27.8    9.1 

23.59     .94 

61.1     0.0 

20.00     .31 

56.4     1.5 

26.57    .97 

35.0    0.7 

Apr.   9.6 

62.59  +.41 

30.3  49.5 

23.81  +.91 

61.0  +0.3 

20.29  +.97 

58.2  +9.0 

26.84  +.95 

35.7  -0.7 

19.C 

62.96     .33 

32.7    9.7 

24.01     .19 

60.6    0.5 

20.53     .99 

60.5    9.4 

27.08    M 

36.3    0.6 

29.6 

63.24     .Q4 

35.7    3.0 

24.19     .17 

60.1     0.6 

20.74     .18 

63.0    9.7 

27.29     .90 

36.9    0.5 

May   9.5 

63.43    .14 

38.8    3.9 

24.34     .14 

59.4     0  7 

20.89     .13 

65.9    9.9 

27.48     .17 

37.4    0.5 

19.5 

63.53  +.05 

42.1     3.9 

24.46     .11 

58.6    0.8 

21.00    .08 

68.8    3.0 

27.64     .14 

37.9    0.5 

29.5 

63.53  -.06 

45.3  -1-3.9 

24.56  +.06 

57.8  +0.9 

21.06  •I-.04 

71.8+3.0 

27.76  +.11 

38.3  -0.4 

June  8.5 

63.40     .16 

48.4     3.0 

24.62     .04 

56.9    0.9 

21 .08  -.01 

74.8    9.9 

27.85     .07 

38.7    0.4 

18.4 

63.21     .94 

51.3    9.7 

24.64  +.01 

56.0     0.8 

21.04     .06 

77.6    9.7 

27.90  +.03 

39.1     0.3 

28.4 

62.93     .39 

53.9    9.5 

24.64  -.09 

55.2    0.8 

20.95    .11 

80.2    9.5 

27.91  -.01 

39.4    0.3 

Jal7   8.4 

62.57    .30 

56.2    9.1 

24.59    .03 

54.4     0.8 

20.82    .15 

82.6    9.1 

27.88    .05 

39.7    0.9 

18.3 

62.16  -.45 

58.1  +1.6 

24. .52  -.06 

i53.7  +0.7 

20.65  -.19 

84.4  +1.7 

27.82  -.08 

39.9  -0.9 

28.3 

61.67    .50 

59.5     IS 

24.42     .08 

53.0     0.6 

20.44     .93 

66.0    1.4 

27.72    .19 

40.0  -0.1 

Aag.  7.3 

61.15    JM 

60.4     0.6 

24.30  -.11 

52.5    0.5 

20.20     .95 

87.1     0.9 

27.58     .15 

40.0    0.0 

17.3 

60.59    .57 

60.8  +0.9 

24.15     .13 

52. 1     0.4 

19.93     .97 

87.8  +0.5 

27.42    .17 

40.0  +0.1 

27.2 

60.01     .60 

60.7  -0.4 

23.99     .16 

51.7     0.3 

19.65    .99 

88.1    0.0 

27.24     .18 

39.8    0.9 

8ept.  6.2 

59.40  -.60 

60.0  -0.9 

23.83  -.17 

51.5  +0.1 

19.35  -.29 

87.8  -0.5 

27.06  -.19 

39.5  +0.3 

16.2 

58.82    .56 

58.9    1.4 

23.66     .17 

51.5    0.0 

19.07    .98 

87.1     1.0 

26.66     .19 

39. 1     0.4 

26.2 

58.28    .59 

57.2    1.9 

23.50     .15 

51.5  -0.1 

18.79     .97 

65.8    1.5 

26.68    .17 

38.6    0.5 

,0ot.    6.1 

57.78     .47 

55.1     9.4 

23.36     .13 

51.7     0.3 

18.53     .94 

84.2    1.9 

26.52     .15 

38.1     0.5 

16.1 

57.34     .40 

52.5    9.8 

23.25     .09 

52.1     0.5 

18.32     .90 

82.1     9.4 

26.40    .11 

37.6    0.5 

26.  i 

56.98  -.39 

49.5  -3.9 

23.18  -.07 

52.7  -0.7 

18.14  -.15 

79.5  -9.7 

26.31  -.07 

37.1  +0.5 

Nov.  5.0 

56.70     .93 

46.2     3.4 

23.15 -.03 

53.5    0.9 

18.02    .09 

76.7    30 

26.26  -.09 

36.6    0.4 

15.0 

56!52    .19 

42.6     3.6 

23. 16 +.04 

54.5     1.1 

17.96  -.03 

73.5     8.3 

26.28  +.04 

36.2    0.3 

25.0 

56.46  -.01 

38.9     3.7 

23.23    .10 

55.7     1.3 

17.96  +.03 

70. 1     3.5 

26.34     .09 

35.9  +0.9 

Deo.  5.0 

56.50  +.10 

35.1      3.8 

23.35    .14 

57.0     1.4 

18.03     .10 

66.5     3.6 

26.46    .15 

35.8    0.0 

14.9 

56.67  +.99 

31.3  -3.7 

23.51  +.18 

58.5  -1.6 

18.16  +.15 

63.0  -3.6 

26.64  +.90 

35.9  -0.9 

24.9 

56.94     .33 

27.7     3.4 

23.72    .33 

60.1     1.6 

18.36     .90 

59.4     3.5 

26.86    .94 

36.1     0.S 

34.9 

57.32  +.43 

24.5  -3.1 

23.96 +.95 

61.8  -1.7 

18.61  +.98 

56.1  -8.1 

27.12  +JK 

36.6  -0J( 
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APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINOTON. 

ff  Draconifl. 

P  Uerculia. 

A  Draconii. 

COpliiaehi. 

Mean 
Solar 
Date. 

Bight 
Asoension. 

Declination 
North. 

Bight 
Aacension. 

Declination 
North, 

BigM 
Asoenaion. 

Declination 
North, 

Right 
Aacenaion. 

* 

Declination 
Somtk. 

h     m 

16  22 

+61  46 

h     m 

16  25 

+2\   44 

h     m 

16  28 

+69    d 

* 

b     m 

16  30 

O           t 

-10  19 

(Deo.  30.9) 

8 

84.10  +.30 

19.3  -3.4 

8 

17.70  +.93 

23J  -9.7 

8 

8.86  +.34 

51.3  -8.4 

a 
51.60  +J23 

syA  -I  J 

• 

Jan.    9.9 

84.44     .37 

15.9     3.1 

17.94     .95 

30.4     9.5 

9.%6     .45 

47.9     3.1 

51.85     .96 

58.6     1.3 

]9.8 

84.85     .43 

13.1     9.6 

18.31     .98 

18.1     9.9 

9.75    .53 

45.0     9.6 

58.18     .98 

59.9     1.3 ' 

39.8 

85.31     .48 

10.7     9.1 

18.50     .99 

16.0     1.0 

10.31     .50 

48.7     9.1 

58.41     .30 

61.1     1.9 

1 

Feb.   8.8 

85.80     .51 

8.9    1.5 

18.80    .X 

14.8     1.5 

10.93    .64 

40.9    1.5 

58.71     .30 

68.3    1.1 1 

18.8 

86.38  +.09 

7.8  -0.8 

19.10  +.X 

13.0  -1.0 

11.59  +.66 

39.7  -0.8 

53.08  +.30 

63.3  -1.0 

88.7 

86.84     .51 

7.3  -O.I 

19.41     .30 

18.8    0.6 

18.35     .66 

39.8  -0.1 

53.33    .30 

64.3    0.8 

Mar.  10.7 

87.35    .49 

7.5  +0.5 

19.70    .99 

11.9-0.1 

18.91     .64 

39.4  +0.6 

53.61     .99 

64.9    0.6 

80.7 

87.83    .46 

8.4     1.9 

19.98     .97 

18.0  +0.4 

13.53    .60 

40.3    1.9 

53.89     .97 

65.3    0.4 

30.7 

88.37     .49 

9.8     1.7 

30.34     .95 

18.7     0.9 

14.10     .54 

41.8    1.8 

54.16    .95 

65.6  -0J9 

Apr.   9.6 

88.66  +.36 

11.9+9.9 

30.48  +.93 

13.7  +1.9 

14.61  +.47 

43.8  +9.3 

54.40  +.S3 

65.6    0.0 

19.6 

89.00    .30 

14.3     9.6 

80.70     .90 

15.8     1.6 

15.04     .39 

46.3    9.7 

54.63    .91 

65.5  +0.9  - 

89.0 

89.86     .93 

17.8    9.9 

30.88     .17 

16.9     1.9 

15.38     .99 

49.8    3.0 

54.88     .19 

65.3    0.3 1 

May   9.5 

89.46    .16 

30.3    3.1 

81.04     .14 

18.9     9.0 

15.63     .19 

53.3    3.9 

55.00     .16 

64.9    0.4 

19.5 

89.58    .08 

83.5    3.9 

81.16    .11 

81.0     9.1 

15.77  +.09 

55.5    3.3 

55.14     .13 

64.4     0.5 

89.5 

89.63  +.01 

36.7  +3.9 

81.85 +.07 

33.8  +9.9 

15.81  -.01 

58.8  +3.9 

55.36  +.10 

63.9  +0.5 

June  8.5 

39.60  -.06 

39.9    3.1 

31.31  +.04 

35.3    9.1 

15.75    .11 

68.0    3.1 

55.35     .07 

63.4     0.6 

18.4 

89.50     .14 

33.9    9.0 

31.33    .00 

37.5    9.1 

15.59     .91 

65.1     9.9 

55.40  +.03 

63.8    0.5 

88.4 

89.33     .90 

35.7    9.6 

81.31  -.03 

89.4     1.9 

15.34     .30 

67.9    9.7 

55.43     .00 

68.3    0.5 

Julj  8.4 

89.09    .97 

38.1     9.3 

81.86    .07 

31.8    1.7 

15.00     .38 

70.4     9.3 

55.40  -.04 

61.8    0.5 

18.4 

38.79  -.39 

40.8  +1.9 

31.17 -.10 

38.8  +1.5 

'  14.58  -.45 

73.5+1.9 

65.34  -.07 

61.3  +0.4 

88.3 

38.45    .37 

41.8    1.4 

31.05    .13 

34.1     1.9 

14.10     .51 

74.3     1.5 

55.35    .10 

60.9    0.4 

Aug.  7.3 

88.05     .41 

43.0     0.9 

30.91     .16 

35.8    0.9 

13.56     .56 

75.4     1.0 

55.14     .13 

60.5    0.4 

17.3 

37.63     .44 

43.7  +0.4 

80.73    .18 

35.9    0.6 

18.97     .60 

76.1  +0.5 

55.00     .15 

60.1      0.3 

87.8 

37.18     .45 

43.9  -0.1 

80.55    .19 

36.3  +0.9 

13.36     .09 

76.3  -0.1 

54.ai     .17 

59.9    0.3 

Sept.  6.3 

36.73  -.45 

43.6  -0.6 

30.35  -.90 

36.4  -0.1 

1 1 .74  -.69 

76.0  -0.6 

54.66  -.17 

59.6  fOJ 

16.8 

86.38    .44 

48.7    1.1 

30.15    .19 

36.1     0.5 

11.18     .61 

75.1     1.1 

54.48     .16 

59.5  +0.1  :' 

86.8 

85.84     .49 

41.3     1.6 

19.96     .18 

35.4     0.8 

10.53     .58 

73.8     1.6 

54.33     .16 

59.4     0.0 

Oct.    6.1 

35.43     .38 

39.5    9.1 

19.79     .16 

34.5     1.9 

9.95     .53 

71.9     9.1 

54.16     .14 

59.4  -0.1 

16.1 

35.08     .33 

37.3    9.5 

19.65     .13 

33.1     1.5 

9.45     .47 

69.6    9.5 

54.04     .11 

59.4    0.9 

86.1 

34.77  -.95 

34.4  -4.9 

19.54  -.09 

31.5  -1.8 

9.03  -.39 

66.8  -9.9 

53.95  -.07 

59.7  -0.3 

Nov.  5.1 

34.55     .19 

31.3     3.3 

19.47  -.04 

39.5    9.1 

8.67     ..TO 

63.7    3.3 

53.90  -.(^ 

60.0    05 

15.0 

34.40     .10 

87.9    3.5 

19.45     .00 

87.8    9.4 

8.43     .19 

60.3    3.5 

53.90  +.09 

60.6    0.6 

35.0 

84.34  -.09 

34.3    3.7 

19.48  +.05 

34.8     9.6 

8.;«)  -.07 

56.7    3.7 

53.95     .07 

61.3    0.8 

Dec.   5.0 

34.36  +.07 

30.5    3.8 

19.56     .11 

38.1      9.7 

8.38  +.05 

58.9    3.8 

54.05     .19 

63.8    0.9 

15.0 

84.48  +.17 

16.8  -3.7 

19.69  +.16 

19.4  -9.8 

8.39  +.16 

40.1  -8.7 

54.80  +.17 

63.8  -1.1 

I          84.9 

84.70     .95 

13.1     3.6 

19.87     .90 

16.6     9.8 

8.61     .98 

45.4     3.6 

54.39    .91 

64.3    IJ 

34.9 

34.99  +.33 

9.6  -3.3 

80.09  +.94 

13.9  H8.7 

8.95  +.39 

41.9  -3.3 

54.68  +JM 

65.6  -J.8 
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APPABENT  PLACES  FpR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Trianguli  Aufltralii. 

ff  Herculii. 

K  Ophiuehi. 

^Herculia. 

Mean 

SolKT 

Date. 

, 

« 

Sight 
Aaoension. 

DecUnatioD 
South, 

Bight 
Aaoension. 

Deolination 
NorA. 

Sight 
Aaoension. 

Declination 
Korth, 

Sight 
Aaoeaaion. 

Declination 
North. 

h      m 

16  36 

-68  48 

ll        ID 

16  38 

+39    8 

h     m 

16  52 

+    9  33 

h     m 

16  57 

+33  43 

(Dec.  30.9) 

0 

33.18  -l-JiS 

40.5  +1.7 

8 

57.44  +.31 

24.4  -3.3 

8 

14.94  +.30 

17.6  -8.1 

8 

22.12  +.19 

65.7  -3.3 

Jail.    9.9 

33.76     .61 

38.9     1.5 

57.67     .36 

21.2     3.0 

15.15     .83 

15.4     3.0 

22.34     .34 

62.7    8.9 

19.9 

34.40     .07 

37.6     1.1 

57.95     .39 

18.4     3.6 

15.40     M 

13.4     1.9 

22.60     .88 

59.9    3.6 

29.8 

35.10     .73 

36.8    0.6 

58.26     .38 

16.0     3.3 

15.67     .37 

ll.C      1.7 

22.88    .39 

57.5    3.3 

Feb.   8.8 

35.83    .75 

36.4  +0.8 

58.60    .34 

14.1      1.7 

15.95     .89 

10.0     1.4 

23.18    .31 

55.4     1.8 

18.8 

36.59  +.76 

36.4  -0.3 

58.94  +.34 

12.6  -1.1 

16.24  +.39 

8.8  -1.1 

23.50  +.39 

53.9  -1.3 

28.8 

37.35     .75 

36.8     0.6 

59.28    .34 

11.8-0.5 

16.53     .39 

7.8    0.7 

23.83     .33 

53.0     0.7 

Mar.  10.7 

38.09     .73 

37.6     1.0 

59.62    .83 

1 1 .6  +0.1 

16.82     .38 

7.3  -0.3 

24.15     .33 

52.5-0.1 

20.7 

38.81     .70 

38.7     1.3 

59.94     .39 

12.0     0.7 

17.09     .37 

7.2  +0.1 

24.46     .31 

52.7  +0.5 

30.7 

39.49     .66 

40.2     1.6 

60.25     .39 

13.0    1.3 

17.36     .36 

7.5    0.5 

24.76     .39 

53.5     1.0 

Apr.   9.6 

40.13  4.60 

42.0  -1.9 

60.53  +.36 

14.4  +1.7 

17.61  +.34 

8.1  +0.8 

25.04  +.37 

54.7  +1.5 

19.6 

40.71     .54 

44.1     3.1 

60.78     .33 

16.4    3.1 

17.83     .39 

9.1     1.1 

25.29     .84 

56.4     1.9 

29.6 

41.22     .47 

46.3    3.3 

60.99     .80 

18.7    3.4 

18.04     .19 

10.3    1.3 

25.51     .81 

58.5    3.8 

May   9.6 

41.65     .39 

48.7    8.5 

61.17     .16 

21.2    3.7 

18.22    .17 

11.7      1.5 

25.70     .18 

60.9    8.5 

19.5 

42.01     .31 

51.3     3.6 

61.31     .13 

24.0    8.8 

18.37     .14 

13.3     1.6 

25.86     .14 

63.5    3.6 

i 

29.5 

1 

42.27  +.88 

53.9  -3.6 

61.40  +.07 

26.8  +3.8 

18.50  +.11 

15.0  +1.7 

25.98  +.10 

1 
66.2  +3.7  1 

June  8.5 

42.44     .13 

56.5    8.6 

61.45 +.03 

29.7    3.8 

18.59     .07 

16.7     1.7 

26.05     .06 

68.9    3.7  i 

18.5 

42.51  +.08 

59.1     3.5 

61.46 -.03 

32.4    3.7 

18.65  +.04 

18.4     1.6 

26.09  +.0. 

71.6    3,6 

28.4 

42.48  -.08 

61.5     3.4 

61.42    .06 

35.0     9.5 

18.67     .00 

19.9     1.5 

2<;.08  -.03 

74  1     3.4 

July   8.4 

42.35     .18 

63.8     8.1 

61.34     .10 

37.4     3.3 

18.65  -.03 

21.4     1.4 

J26.03     .07 

76.5     3.8 

18.4 

42.12 -.87 

65.8  -1.8 

61.22  -.14 

39.5  +1.9 

18.60  -.07 

22.7  +1.3 

25.94  -.11 

78.6  +1.9 

28.3 

41.81     .35 

67.5     1.5 

61.06    .18 

41.2    1.5 

18.51     .10 

23.9    1.0 

25.81     .15 

80.4     1.6 

Aug.  7.3 

41.42     .43 

68.8    1.1 

60.86     .81 

42.5    1.1 

18.39     .13 

24.8    0.8 

25.65     .18 

81.8     1.3' 

17.3 

40.96     .47 

09.7    0.7 

60.64     .33 

43.4    0.7 

18.25    .16 

25.5    0.6 

25.45     .30 

82.9    0.9 

27.3 

40.46     .51 

70.2  -0.3 

60.40     .85 

44.0  +0.3 

18.08    .17 

26.0    0.4 

25.24     .99 

83.6  +0.5  ' 

r 

Sept.  6.2 

39.93  -.53 

70.2  +0.8 

60.15  -.86 

44.0  -0.3 

17.90  -.18 

26.2  +0.1 

25.01  -.83 

63.4     0.0  ! 

16.2 

39.41     .53 

69.7    0.7 

59.89     .35 

43.6    0.6 

17.72     .18 

26.2  -0.1 

24.77     .34 

83.7  -0.4  ' 

26.2 

38.90     .49 

68.8    1.3 

59.64     .85 

42.8     l.l 

17.54     .17 

26.0    0.4 

24.53     .93 

83. 1     0.8 

1 

Oct.    6.2 

38.44     .43 

67.4     1.6 

59.4 1     .33 

41.5    1.5 

17.37     .16 

25.4     0.7 

24.31     .31 

82.1     1.3  ' 

16.1 

38.04    ^35 

65.6     1.9 

59.21     .19 

39.7     1.9 

17.22     .13 

24.6    0.9 

24.11     .18 

80.6     1.6 

1 

26.1 

37.74  -.35 

63.5  +3.3 

59.04  -.15 

37.6  -3.3 

17.11  -.10 

23.6  -1.3 

23.95  -.14 

1 
78.8  -3.0 

Not.  5.1 

37.54     .14 

61.6    3.4 

58.92    .10 

35.1     3.7 

17.03     .06 

22.3    1.4 

23.83     .10 

76.6     3.4 

15.0 

37.47  -.01 

58.6    8.5 

58.85  -.04 

32.3    3.0 

17.00  -.01 

20.7    1.7 

23.75  -.05 

74.0    8.7  j 

25.0 

37.51  +.11 

56.1     8.5 

58.84  +.03 

29. 1     3.3 

17.01  +.04 

18.9     1.9 

23.73     .00 

71.2    8.9, 

Deo.   5.0 

37.69     .34 

53.6     3.4 

58.89    .08 

25.9     8.3 

17.08     .09 

17.0    3.0 

23.76  +.08 

68.2    3.1 

15.0 

37.99  +.36 

51.3  f3.8 

58.99  +.13 

22.5  -3.4 

17.19  +.13 

14.9  -3.1 

23.85  +.11 

65.0  -3.9 

94.9 

38.41     .47 

49.1     8.0 

59.16     .19 

19.1     3.3 

17.34     .18 

12.7    3.3 

23.99     .17 

61.8    3.3 

34.9 

38.93  +.56 

47.3  +1.7 

59.37  +.34 

15.9  -3.1 

17.54  +.83 

10.5  -3.3 

24.18  +.83 

58.7  -3.1 
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APPABENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 
1 

e  UrsflB  Minoris. 

a^  Herculis. 

b  Ophiuchi. 

1 
fi  Draconis. 

Mean 
Solar 
Date. 

it 
ion. 

Deolination 
Iforth. 

Bight 
Ascension. 

Korth. 

Right 
Ascension. 

h     m 

17  27 

Bigl 

Sight 
Ascension. 

Deolinatloti 
South, 

Declination 
Jfofth. 

16 

m 

57 

+  82    13 

h     m 

17    9 

o        / 

+  14  31 

h      ni 

17  19 

O            1 

-24     3 

o    .  i 

+52  22  1 

(Dec.30.9) 

• 

30.90  -¥,55 

24'.V  -3.4 

s 
25.49  +.18 

2L9  -9.3 

8 

22.96  +.91 

58.5  -0.9 

a 
49.14  +.16 

73.6  -8.5 

Jan.   9.9 

31.59 

.89 

21.4     3.1 

25.69     .99 

19.6     9.3 

23.19     .94 

58.8    0.3 

49.34     .93 

70.2     3.3 

19.9 

32.55 

1.11 

18.4     9.7 

25.92    .95 

17.4     9.1 

23.45    .97 

59.1     0.4 

49.60     .98 

66.9     3.1 

29.9 

33.75 

1.30 

15.9     9  8 

26.18    .97 

15.4     1.8 

23.74     .90 

59.6    0.4 

49.91     .33 

64.1     9.7 

Feb.  8.8 

35.15 

1.47 

13.9     1.7 

26.46    .98 

13.7     1.5 

24.04     .31 

60.0    0.6 

50.26     .96 

61.7       9.1   : 

18.8 

36.70 

1.S0 

12.6  -1.1 

26.74  +.99 

12.3  -1.9 

24.35  +.39 

60.5  -0.5 

60.64  +.39 

59.8  -1.6  , 

28.8 

38.32 

1.64 

11.8-0.4 

27.03     .99 

11.4     0.7 

24.67     .39 

61.0    04 

51.04     .40 

58.5     0.9  < 

Mnr.10.7 

39.98 

1.63 

1 1 .7  +0.9 

27.32     .90 

10.9  -0.3 

24.99     .39 

61.4     0.4 

51.45     .41 

57.9  -«:3 

20.7 

41.59 

1.56 

12.2    0.0 

27.61     .98 

10.8  +0.1 

25.30     .31 

61.8     0.3 

51.85     .40 

58.0  +0.4 

30.7 

43.10 

1.45 

13.4     1.4 

27.88     .97 

11.1     0.5 

25.61     .30 

62.0    0.3 

52.25    .38 

587     1.6 

Apr.   9.7 

44.48 

1.33 

15.2  +9.0 

28.14  +.95 

11.9  +«.0 

25.90  +.99 

62.3  -«.9 

52.62  +.36 

60.0  +1.6 

19.6 

45.66 

1.06 

17.4     9.4 

28.38    .93 

13.0    1.3 

26.18     .97 

62.5    0.9 

52.96    .39 

61.8    9.1 

29.6 

46.60 

.89 

20.0    9.8 

28.60     .91 

14.4     1.5 

26.44     .95 

62.6    0.1 

53.27     .98 

64. 1     9.5 

May    9.6 

47.30 

.56 

22.9    3.0 

28.80     .18 

16.1     1.8 

26.67     .99 

62.7    0.1 

5:).53     .94 

66.8     9.6 

19.6 

47.73 

-I-.S8 

26.0    3.1 

28.96     .15 

17.9     1.9 

26.88    .10 

62.8    0.1 

53.74     .18 

69.8    3.1 

29.5 

47.87 

.00 

29.2  +3.9 

29.10  +.19 

19.9  +9.0 

27.06  +.16 

63.0  -0.1 

53.90  +.13 

1 
72.9  +3.9 

JiiiiH  8.5 

47.72 

-.98 

32.4    3.1 

29.20     .09 

21.8    9.0 

27.20     .13 

63.1     0.1 

54.00     .07 

76.2    3.9 

18.5 

47.31 

.55 

35.5    3.0 

29.27     .06 

23.8     1.9 

27.31     .09 

63.2    0.9 

54.04  +.01 

79.4     3.9 

28.4 

46.63 

.80 

38.4     9.8 

29.30  +.01 

2.5.7     1.8 

27.37  +.04 

63.4     0.9 

54.02  -.05 

82.5     3.0, 

July   8.4 

45.70 

1.03 

41.1     9.5 

29.30  -.03 

.  27.4     1.7 

27.40     .00 

63.6    0.9 

53.94     .11 

85.4     9  8 

18.4 

44.56 

1.94 

43.4  +9.1 

29.25  -.06 

29.0  +1.5 

27.38  -.04 

63.8  -0.9 

53.80  -.16 

88.1   +9.5 

28.4 

43.22 

1.41 

45.3     1.7 

29.17    .10 

30.3    1.9 

27.32     .oa 

64.0    0.9 

53.61     .99 

90.4    9.1 

Aug.  7.3 

41.73 

1.56 

46.7     1.9 

29.06    .13 

31.5     1.0 

27.22    .19 

64.1     0.1 

53..37     .96 

92.4     1.8  1 

17.3 

40.10 

1.67 

47.7     0.8 

28.9i     .16 

32.4    0.8 

27.09     .15 

64.2  -0.1 

53.09     .30 

93.9     1.3 

27.3 

38.38 

1.74 

48.3  +0.3 

28.74     .18 

33.0    0.5 

26.93     .17 

64.3    0.0 

52.77     .33 

95.0    0.8 

Sttpf.  6.3 

36.62 

1.78 

48.3  -0.9 

28.56  -.19 

33.3  +0.9 

26.75  -.19 

64.3  +0.1 

52.43  -.35 

95.6  +0.3  1 

16.2 

34.83 

1.77 

47.8    0.7 

28.37     .19 

33.4  -0.1 

26.55    .19 

64.2    0.1 

52.08     .35 

95.7  -0.9 

26.2 

33.08 

1.79 

46.8     1.9 

28.17    .10 

33.1     0.4 

26.36     .19 

64.0    0.9 

51.73     .35 

95.3    0.7 

Oct.    6.2 

31.40 

1.63 

45.3     1.7 

27.99     .17 

32.5    0.7 

26.18     .17 

63.8    0.9 

51.38     .33 

94.4     1.9 

16.1 

29.83 

1.49 

43.4     9.9 

27.83     .15 

31.7    1.0 

26.01     .15 

63.6    0.3 

51.06     .31 

93.0    1.7 

26.1 

28.41 

1.99 

4 1 .0  -4.6 

27.70  -.11 

30.5  -1.3 

25.aS  -.11 

63.3  +0.3 

50.77  -.97 

91.1  -9.1 

Nov.  5.1 

27.19 

1  10 

38.2    9.9 

27.60     .07 

29.1     1.6 

25.79     .07 

63.0    0.3 

50.53     .91 

88.7    9.5 

15.1 

26.21 

.85 

35.1     3.9 

27..55  -.03 

27.3     1.8 

25.75  -.09 

62.8    0.9 

50..34     .16 

85.9    9.9 

2.5.0 

25.48 

.58 

31.7    3.4 

27.54  +.09 

25.4     9.0 

25.75  +.03 

62.6  +0.1 

50.22     .09 

82.8    3.9 

Dec.   5.0 

25.05 

-.98 

28.2    3.6 

27.59     .07 

23.2    9.9 

25.82     .09 

62.5    0.0 

50.16  -.09 

79.5    9  5 

15.0 

24.93 

+.03 

24.6  -3.6 

27.68  +.19 

20.9  -9.4 

25.93  +.14 

62.5  -0.1 

50.18  +.05 

• 

75.0  -3.6 

25.0 

25.13 

.35 

21.0     3.5 

27.82    .16 

18.5     9.4 

26.09     .18 

62.7    0.9 

50.27     .19 

72.3     3.6 

1          34.9 

25.63 

+.67 

17.5  -3.4 

28.00  +.90 

16.1  HS.3 

26.29  +.99 

62.9  -0.3 

50.43  +.18 

68.7  -33 ' 
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APPABENT  PLAC£S  FOR  THE  UPPEK  TBANSIT  AT  WASHINGTON. 

aOph 

iuolii. 

6) 

Draconis. 

fi  Herculis. 

fp^  Draconis. 

Meui 
Solar 
Date. 

Sight 
AsoensloD. 

DeoUnation 
North. 

Bight 
Ascension. 

DecUnatton 
North. 

Bight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

li       tn 

17  29 

+ 12  38' 

h 

17 

ni 

37 

+  68  48 

h     III 

17  41 

1 

+27  47 

li      ni 

17  43 

+  72  12 

Jan.    0.0 

37.07  +.16 

1$ 

44.5  -9.3 

33.44  +.17 

42.1  -3.6 

a 
58.21  +.14 

22r5  -9.9 

53.58  +.16 

20.7  -3.7 

9.9 

37.25     .90 

42.3    9.9 

33.66 

.98 

38.6    3.4 

58.38     .19 

19.6    9.8 

53.81     .99 

17.1     3.5 

19.9 

37.47     .23 

40.  i     9.0 

33.99 

.38 

35.4     3.9 

58.58     .99 

16.9     9.6 

54.16     .41 

13.8    3.9, 

^.9 

37.71      .95 

38.2     1.8 

34.42 

.47 

32.3     9.8 

58.82     .95 

14.4     9.3 

54.63     .69 

10.8    9.8: 

|Feb.    8.8 

37.98     .97 

36.5     1 .5 

34.93 

.54 

,   29.8    9.3 

59.08    .97 

12.3     1.9 

55.21     .61 

8.2    9.3' 

1 

18.8 

38.26  +.98 

35.1  -1.9 

35.51 

+.60 

27.8  -1.7 

59.37  +.99 

10.6  -1.5 

55.86  +.68 

1 

6.2  -1.7 

28.8 

38.54     .90 

34.1     0.8 

36.13 

.63 

26.4     1.0 

59.67     .30 

9.3     1.0 

56.57     .73 

4.7     1.1 

Mar.  10.8 

38.83     .99 

33.6  -0.4 

36.77 

.64 

25.8  -0.3 

59.97     .30 

8.6  -0.4 

57.32     .75 

3.9  -0.4 

•20.7 

39.11     .98 

33.4    0.0 

37.42 

.64 

25.7  +0.3 

60.27     .30 

8.5  -H).l 

5807     .74 

3.8  +0.9 

30.7 

39.39     .97 

33.7  +0.6 

38.05 

.61 

26.4     1.0 

60.57     .99 

8.8    0.6 

58.81     .79 

4.4     0.9 

i 

l\pr.    9.7 

39.66  +.96 

34.4  +0.0 

38.64 

+.57 

27.7  +1.6 

60.86  +.98 

9.7  +1.1 

59.51  +.67 

5.6  +1.5 

19.7 

39.91     .94 

35.4     1.9 

39.18 

.51 

29.5    9.1 

61.13     .96 

11.0     1.5 

60.15     .60 

7.4     2.0 

2!).6 

1 

40.14     .99 

36.7     1.5 

39.66 

.44 

31.9    9.5 

61.38     .94 

12.8     1.9 

60.72     .59 

9.6     9.5 

May    9.6 

40.35     .90 

38.3     1.7 

40.0<$ 

.35 

34.6    9.9 

61.61     .91 

14.9    9.9 

61.19     .49 

12.3     9.8 

19.6 

40.54     .17 

40.1     1.8 

40.37 

.96 

37.7    3.9 

61.80     .18 

17.2    9.4 

61.55     .31 

15.3    3.1 

29.5 

40.70  +.14 

41.9  +1.9 

40.58  +.16 

40.9  +3.3 

61.97 +.15 

19.7  +3.5 

61.80  +.19 

18.5  +3.3 

June  8.5 

40.82     .11 

43.9     1.9 

40.69  +.06 

44.3     3.4 

62.09     .11 

22  3    9.6 

61.93  +.07 

21.9     3.3 

18.5 

40.91     .07 

45.8     1.0 

40.70 

-.04 

47.7     3.3 

62.18    .07 

24.8    9.5 

61.94  -.05 

25.2    3.3 

28.5 

40.96  +.03 

47.6     1.8 

40.61 

.14 

50.9     3.9 

62.23  +.03 

27.3    2.4 

61.82     .17 

28.4     3.2  \ 

.'hi\y    8.4 

40.97  -.01 

49.4     1.7 

40.41 

.94 

54.0     3.0 

62.23  -.09 

29.7    9.3 

61.59     .99 

31.5    3.0 

1 

18.4 

40.95  -.05 

50.9  +1.5 

40.12 

-.33 

56.8  +9.7 

62.19 -.06 

31.9+4.1 

61.25 -.40 

1 
34.4  +9.7 

28.4 

40.88     .06 

52.3     1.3 

39.75 

.49 

59.3     9.3 

62.11     .10 

33.8     1.8 

60.80     .50 

36.9    2.4 

Aug.  7.4 

40.78     .19 

53.5     1.1 

39.29 

.49 

61.4     1.9 

61.98     .14 

35.5     1.5 

60.25     .58 

39.1     2.0 

1          17.3 

40.65     .15 

54.4     0.8 

38.77 

.55 

63.1     1.5 

61.83     .17 

36.8     1.9 

59.63     .66 

40.8     1.5 

27.3 

40.49     .17 

55.1     0.5 

.38.19 

.60 

64.3    1.0 

61.65    .90 

37.8    0.8 

58.94     .71 

42.1     1.0  < 

1 

Sept.  6.3 

40.31  -.18 

55.5  40.3 

37.58 

-.63 

65.1  +0.5 

61.44  -.91 

38.4  +0.4 

58.21  -.75 

42.9  +0,5 ; 

16.2 

40.12     .10 

55.7     0.0 

36.94 

.64 

65.3    0.0 

61.22     .29 

38.7    0.0 

57.44     .77 

43.2    0.0 

26.2 

39.93     .19 

55.5  -0.3 

:)6.29 

.64 

65.0  -0.5 

60.09     .99 

38.5  -0.4 

56.67     .77 

43.0  -0.6 

Oct.    6.2 

39.74     .18 

55.1     0.6 

35.66 

.68 

64.1     1.0 

60.77     .91 

38.0    0.8 

55.91     .79 

42.2     1.0 

16.2 

1 

39.57     .16 

54.3    0.9 

35.06 

.58 

62.8     1.6 

60.57     .19 

37.0     1.9 

55.17     .71 

40.9     1.5 

26.1 

39.43  -.13 

53.3  -1.1 

34.51 

-.59 

60.9  -9.1 

60..39  -.16 

35.7  -1.6 

54.50  -.64 

39.1  -2.0' 

Nov.  5.1 

39.32     .09 

52.0     1.4 

34.02 

.44 

58.6    9.6 

00.25     .19 

33.9     1.9 

53.89     .56 

36.9    2.5 

15.1 

39.26  -.04 

50.5     1.7 

33.62 

.a6 

55.8    9.9 

60.14     .08 

31.9    9.9 

53.38     .45 

34.1     2.0 

25.1 

39.23     .00 

48.7     1.9 

33.31 

.95 

52.7    3.3 

60.09  -.03 

29.4     9.5 

52.99     .34 

31.1      3.2 

Deo.   5.0 

39.26  +.05 

46.7     9.1 

33.11 

.14 

49.2    3.5 

<i0.08  f.og 

26.8    9.7 

52.71     .91 

27.7    3.5 

15.0 

39.33  +.10 

44.5  -9.9 

33.03 

-.09 

45.6  -817 

60.12 +.07 

24.0  -9.9 

52.57  -.07 

24.1  -3.6 

25.0 

39.45     .14 

42.2    9.3 

33.06  +.09 

41.9    3.7 

60.21     .19 

21.1     9.9 

52.57  +.07 

20.4     3.7 

35.0 

39.61  +.18 

39.9  -9.3 

33.21 

+.91 

38.3  -3.6 

60.36  +.17 

18.1  -9.9 

52.70  +.90 

16.7  -13.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

\ 

y  Draconis. 

y3  Sagittarii. 

IL  Sagittarii. 

» 
17  Serpentis. 

Mean 
SoUur 
Date. 

Right 
AsceiiBioii. 

Declination 

• 

Right 
Ascension. 

Declination 

Right 
Asoension. 

Declination 

Bight 
Ascension. 

Declinaifam 

h     m 

17  53 

+5f  29 

h     m 

17  58 

-30  25 

h     m 

18    6 

O             i 

-21     5 

b     m 

18  15 

O            t 

—  2  56 

Jan.   0.0 

55.31  +.19 

75.0  -3.6 

8 

27.33  +.18 

17.5  +0.3 

s 
55.11  +.16 

• 

6.1  -0.9 

8 

23.15  +.13 

30.1  -1.3 

9.9 

55.46     .19 

71.5     3.4 

27.53    .99 

17.2     0.9 

55.29     .90 

6.3    0.3 

23.30     .17 

31.4     1.3 

19.9 

55.68     .94 

68.2     3.9 

27.77     .95 

17.0     0.9 

55.50     .93 

6.6    0.3 

23.48     .90 

32.7     1.9 

29.9 

55.96     .99 

65.2    9.8 

28.04     .98 

16.9  +0.1 

55.75     .95 

6.9     0.3 

23.69     .S3 

33.9     1.1  1 

Feb.   8.9 

56.27     .34 

62.6    9.4 

28.33     .30 

16.8    0.0 

56.01     .98 

7.1     0.9 

23.93     .95 

35.0    0.9' 

J 

18.8 

56.62  +.37 

60.5  -1.8 

28.64  +.39 

16.8    0.0 

56.30  +.99 

7.4  -0.9 

24.18 +.96 

36.9  -0.7  \ 

28.8 

57.00     .39 

59.0     1.9 

28.97     .33 

16.8    0.0 

56.59     .30 

7.6     0.1 

24.45     .97 

36.5    0.5  t 

1 

Mar.  10.8 

57.40     .40 

58.1  -0.6 

29.30     .33 

16.8    0.0 

56.90     .31 

7.6  -0.1 

24.73     .98 

36.9  -OJi 

20.8 

57.80     .40 

57.8  -H).l 

29.63     .33 

10.8    0.0 

57.21     .31 

7.7     0.0 

25.01     .98 

37.1  +0.1 

30.7 

58.20     .39 

58.2    0.7 

29.96     .33 

16.9  -0.1 

57.51     .30 

7.6  +0.1 

25.30     .96 

36.9    0.3 

Apr.  "^.7 

58.58  +.37 

59.3  +1.3 

30.29  +.39 

17.0  -0.1 

57.82  +.30 

7.4  +0.9 

25.58  +.96 

1 
36.5  +0.6 

J9.7 

58.93     .34 

60.9     1.9 

30.60     .31 

17.0     0.1 

58.11     .99 

7.2    0.9 

25.85    .96 

35.8    0.8 

29.6 

59.26     .31 

63.0     9.3 

30.90.   .99 

17.1     0.1 

58.39     .97 

6.9     0.3 

26.11     .95 

35.0    1.0 

May   9.6 

59.55     .96 

65.5    9.7 

31.18     .97 

17.3     0.9 

58.66     .95 

6.6    0.3 

26.36     .94 

33.9    1.9 

J  9.6 

59.79     .99 

68.4    3.0 

31.44     .94 

17.5     0.9 

58.90     .98 

6.3     0.3 

26.58    .91 

32.8    \Sk 

29.6 

59.98  +.17 

71.5  +3.1 

31.66  +.91 

17.8  -0.3 

59.12 +.90 

6.1  +0.3 

26.79  +.19 

1 
31.6+1.3 

Jane  8.5 

60.12    .11 

74.7    3.9 

31.85     .17 

18.1     0.4 

59.30     .17 

5.8    0.9 

26.96    .16 

30.3    I J 

18.5 

60.20  +.05 

78.0    3.9 

32.01     .13 

18.5     0.4 

59.45     .13 

5.6     0.1 

27.10     .19 

29.1     1.3 

28.5 

60.22  -.01 

81.2     3.1 

32.12     .09 

19.0     0.5 

59.56     .09 

5.5  +0.1 

27.20     .06 

27.9    I J 

July   8.5 

60.18    .07 

84.2    3.0 

32.18  +.04 

19.5    0.5 

59.63  +.05 

5.5    0.0 

27.27  +.04 

26.9    l.l 

18.4 

60.08  -.13 

87.1  +9.7 

32.20  -.01 

20.0  -0.5 

59.66    .00 

5.5    0.0 

27.29     .00 

25.9  +1.0 

28.4 

59.93     .16 

89  6    9.4 

32.17     .05 

20.6    0.5 

59.64  -.04 

5.6  -0.1 

27.27  -.04 

25.1    0.8 

Aug.   7.4 

59.72    .93 

91.9    9.0 

32.09     .10 

21.1      0.5 

59.57    .06 

5.7    0.1 

27.21     .06 

24.3    0.7 

17.3 

59.46     .97 

93.7     1.6 

31.97     .14 

21.6    0.4 

59.47     .19 

5.8    0.1 

27.12     .11 

23.8    0.6 

27.3 

59.17     .31 

95.1     1.9 

31.82    .17 

22.0    0.3 

59.33     .15 

6.0    0.1 

26.99     .14 

23.4    0.4 

Sept.  6.3 

58.84  -.33 

96.0  +0.7 

31.64  -.19 

22.3  -0.9 

59.17  -.17 

6.1  -0.1 

26.83  -.16 

2:).  1  +0.3 

16.3 

58.50     .35 

96.5  -H).9 

31.44     .90 

22.5  -0.1 

58.99    .19 

6.2  -4).l 

26.66     .18 

23.0  +4>.l 

26.2 

58.15    .35 

96.4  -0.3 

31.23     .91 

22.5    0.0 

58.80    .19 

6.3    0.0 

26.48    .18 

23.0    0.0 

Oct.    6.2 

57.80     .34 

95.9     0.8 

31.03     .90 

22.4  +0.1 

58.60    .18 

6.3    0.0 

26.29     .18 

23.2  -OJ  I 

16.2 

57.47     .39 

94.8    1.3 

30.83     .18 

22.2    0.3 

58.43     .17 

6.3    0.0 

26.12    .16 

23.6    6.3  1 

1 

26.2 

57.17 -.98 

93.2  -1.8 

30.67  -.15 

21.9  +0.4 

58.27  -.14 

6.3     0.0 

25.97  -.14 

24.0-0.5 

Nov.  5.1 

56.91     .94 

91.2    9.3 

30.54     .10 

21.5    0.4 

58.15    .10 

6.2    0.0 

25.84     .11 

24.6    0.6 

15.1 

56.70     .18 

88.7    9.7 

30.46  -.06 

21.0    0.5 

58.07     .06 

6.2    0.0 

25.75     .07 

25.4    0.6 

25.1 

56.54     .19 

85.8    3.0 

30.43     .00 

20.5    0.5 

58.03  -.01 

6.2    n.O 

25.70  -.03 

26.3    0.9; 

Deo.   5.0 

56.46  -.06 

82.6    3.3 

30wi5  +.06 

20.0    0.5 

58.04  +.04 

6.2  -0.1 

25.70  +.09 

27.4    1.0 

15.0 

56.43  +.01 

79.2  -3.5 

30.52  +.10 

19.6  +0.4 

58.10  +.06 

6.3  -0.1 

25.74  +.06 

28.6  -1.1 

25.0 

56.48    .08 

75.6    3.6 

30.65     .15 

19.2    0.3 

58.21     .13 

6.5    0.9 

25.83    .11 

29.9    1.9 

35.0 

56.60  +.16 

72.0  -3.51  30.83  +.90 

18.9  +0.3 

58.37  +.17 

6.7  -0.9 

25.95  +.15 

30.2  -1.9 
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liean 
Solar 
Date. 

*1  Aqailie. 

o  Octantia. 

a  Lyrie. 

(Vega,) 

fi  LjrsB. 

Right 
Ascension. 

Declination 
South. 

Sight 
Ascension. 

Declinatioii 
South. 

m 

Sight 
Asoension. 

Declination 
Korth, 

Bight 
Ascension. 

Declination 
North. 

h      ni 

18  28 

O           / 

-  8  19 

h     m 

18 

-89  15 

h     m 

18  83 

+  38  40 

h     m 

18  45 

+  33  13 

Jan.    0.0 

a 
58.66  +.13 

14.5  -0.9 

m     8 
33  17.4+  4.4 

It 

65.0  +3.4 

s 
2.97  +.08 

48.8  -3.9 

s 
60.62  +.07 

59.1  -3.0 

10.0 

56.80     .16 

15.4     0.0 

33  23.5    7.7 

61.7     3.9 

3.07     .13 

45.6     3.1 

50.72    .19 

56.2     9.9 

19.9 

58.98    .19 

16.4     0.8 

33  32.6  10.6 

58.6    3.0 

3.23     .18 

42.5    3.0 

50.86     .16 

53.3     9.8 

29.9 

59.19    .99 

17.2    0.8 

33  44.5  13.9 

55.8    9.7 

3.43     .99 

.39.6    9.7 

51.04     .90 

50.5    9.6 

F<>b.   8.9 

.59.42     .94 

18.0     0.6 

33  58.8  15.3 

53.2    9.3 

3.67     .95 

37. 1      9.4 

51.26     .93 

48.0     9.9 

18.8 

59.67  +.96 

18.6  -6.5 

34  15.0+17.1 

51.1   +1.9 

3.94  +.98 

34.9  -1.9 

51.50 +.96 

46.0  -1.8 

28.8 

59.94     .97 

19.1     0.3 

34  32.8  18.4 

49.4     1.5 

4.23     .30 

.33.2     1.4 

51.78     .98 

44.3     1.3 

Mar.  10.8 

60.22     .98 

19.3  -0.1 

34  51.7  19.3 

48.1     1.0 

4.55     .39 

32.1     0.8 

52.07     .30 

43.2    0.8 

20.8 

60.50     .99 

19.4  +0.1 

35  11.3  19.8 

47.4  +0.5 

4.87     .33 

31.6  -0.3 

52.38     .31 

42.6  -0.9 

30.7 

60.79     .99 

19.1     0.4 

35  31.1   19.8 

47.1     0.0 

5.90    .33 

31.6  +0.4 

52.69     .31 

42.6  +0.3 

Apr.   9.7 

61.06  +.98 

18.7  +0.6 

35  50.7+19.4 

47.3  -0.4 

5..'>4  +.33 

32.3  +0.9 

53.00  +.31 

43.1  +0.9 

19> 

61.36     .98 

18.1     0.7 

36    9.7  18.6 

48.0     0.9 

5.86    .31 

33.5    1.5 

53.31     .30 

44.2     1.4 

20.7 

61.63     .97 

17.4     0.9 

36  27.8  17.5 

49.1     1.3 

6.16     .99 

35.2    1.9 

53.61     .90 

45.8     1.8 

May    9.6 

61.89     .95 

16.5     1.0 

36  44.6  16.0 

50.7    1.7 

6.45     .97 

37.3    9.3 

53.89     .97 

47.7    9.9 

19.6 

62.13     .93 

15.5     1.1 

36  59.6  14.1 

52.7    S.1 

6.70     .94 

39.8    9.6 

54.15     .94 

50.1     9.5 

29.6 

62.35  +.90 

14.5  +1.1 

37  12.7+11.9 

55.0  -a.4 

6.92  +.90 

42.6  +9.8 

54.37  +.91 

52.7  +3.8 

.June  8.5 

62.54     .17 

.    13.5    1.1 

37  23.4    9.5 

57.7    9.7 

7.10     .16 

45.5    9.9 

54.57    .17 

55.5    9.9 

18.5 

62.70     .14 

12.5    1.0 

37  31.5    6.7 

60.5    9.9 

7.24     .11 

48,6     3.0 

54.72     .13 

58.3    3.0 

28.5 

62.82    .10 

11.6     1.0 

37  36.8    3.8 

63.5    3.0 

7.33     .07 

51.6    3.0 

54.83     .08 

61.2    9.9 

July   8.5 

62.90    .06 

10.8    0.9 

37  39.4+  0.9 

66.6    3.1 

7.37  +.09 

54.6    9.9 

54.89  +.04 

64. 1     9.8 

18.4 

62.94  +.09 

10. 1  +0.7 

37  38.5-  9.9 

69.7  -3.0 

7.36  -.03 

57.4  +9.7 

54.90  -.01 

66.8  +9.7 

28.4 

62.94  -.09 

9.p    0.6 

37  34.9    5.1 

72.6    9.9 

7.30     .08 

60.0    9.5 

54.86     .06 

69.3    9.5 

Aug.  7.4 

62.89     .06 

9.0     0.5 

37  28.3    8.0 

75.5    9.7 

7.19     .13 

62.3    9.9 

54.78     .10 

71.6    9.9 

17.4 

6231     .10 

8.6    0.4 

37  19.0  10.6 

78.0    9.3 

7.04     .17 

64.4     1.8 

54.66     .14 

73.5     1.9 

27.3 

62.69    .13 

8.4     0.3 

37    7.3  1S.8 

80.2    1.9 

6.84     .91 

66.0    1.5 

54.49     .18 

75.2     1.5 

Sept.  6.3 

62.54  -.16 

8.2  +0.9 

36  53.6-14.6 

81.8  -1.4 

6.62  -.94 

67.3  +1.0 

54.30  -.91 

80.5+1.9 

16.3 

62.37     .17 

8.2  +0.1 

36  38.2  15.9 

83.0    0.9 

6.37    .95 

66.1     0.6 

54.08    .93 

77.3    0.8 

26.2 

62.19     .18 

8.3    0.0 

36  22.0  16.5 

83.6  -0.3 

6.11     .96 

68.5  +0.9 

53.84     .94 

77.8  +0.3 

Oct.    6.2 

62.01     .18 

8.4  -0.1 

36    5.3  16.6 

83.6  +0.3 

5.64     .96 

68.4  -0.3 

53.60     .94 

77.8  -0.1 

16.2 

6\M     .17 

8.6    0.9 

35  48.9  16.0 

83.0    0.8 

5.59     .95 

67.9    0.8 

53.36     .93 

77.4     0.5 

26.2 

G1.68-.14 

9.0  -0.3 

35  33.5-14.7 

81.7  +1.5 

5.35  -.93 

66.8  -1.9 

53.14  -.91 

76.5  -l.o 

Nov.  5.1 

61.55     .11 

9.4     0.4 

35  19.7  19.8 

80.0    9.0 

5.13    .90 

65.4     1.7 

52.94     .18 

75.2     1.4 

15.1 

61.45     .07 

9.9    0.5 

35    8.0  10.4 

77.8    9.4 

4.96     .15 

63.5    9.1 

52.77     .15 

73.5     1.8 

25.1 

61.40  -.03 

10.6    0.6 

34  59.0    7.5 

75.1      9.8 

4.82     .11 

61.2    9.5 

52.65     .10 

71.5    9.1 

Deo.   5.1 

61.38  +.01 

11.3    0.7 

34  53.1     4.4 

72.1     3.1 

4.74  -.06 

58.5    9.8 

52.57     .06 

69.0    9.4 

15.0 

61.42 +.06 

12.2  -0.8 

34  50.3-  1.0 

68.9  +3.9 

4.71     .00 

55.6  -3.0 

52.53  -.01 

66.3  -9.7 

25.0 

61.49     .10 

13.1     0.8 

34  51.0+9.4 

65.5    3.3 

4.73  +.05 

52.5    3.1 

52.55  +.04 

63.4     9.8 

35.0 

61.61  +.14 

14.0  -0.9 

34  55.0+  5.7 

62.2  +3.3 

4.80  +.10 

49.3  --3.9 

52.62  +.09 

60.5  -9.9 
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7  Sagittarii. 

50  DracoDis. 

^  Aquiln. 

d  Sagittarii. 

Mean 
fiolar 
Date. 

Bigbt 
Asoensioii. 

Declination 
South. 

1 

Right 
Asoenaion. 

Declination 
Korth. 

• 

Bight 
Aeoenaion. 

North. 

Bight 
Aaoenaion. 

DecUaation 
South, 

h     m 

18  48 

-26  26 

h     in 

18  49 

+75  17 

h     m 

19    0 

O            i 

+  13  41 

h     m 

19  10 

O           f 

—  19    9 

Jan.   0.0 

8 

10.01  -I-.19 

6.6  +0.3 

8 

57.97  -.08 

66.4  -3.6 

s 
8.74  +.07 

49!o  -9.1 

0 

56.20  +.09 

10.8  -6.1 

10.0 

10.15     .16 

6.3     0.3 

57.96  +.08 

62.8     3.5 

8.84     .11 

47.0    9.1 

56.31     .13 

10.9    0.1 

120.0 

10.33    .30 

6. 1     0.9 

58.12     .94 

59.3     3.4 

8.97     .15 

44.9    9.0 

56.46     .16 

1 1  0     0.1 

29.9 

10.54     .23 

5.9     0.9 

58.45     .40 

55.9     3.9 

9.14     .18 

43.0     1.8 

56.64     .19 

IM  -0.1 

Feb.   8.9 

10.79     .96 

5.6     0.9 

5SI.92     .54 

52.9     9.9 

9.33     .91 

41.2     1.6 

56.85     .99 

11.1     0.0 

18.9 

11.05  +.98 

5.4  +0.3 

59.53  +.66 

50.2  -9.4 

9.55  +.93 

39.8  -1.3 

57.09  +.95 

ll.l    +0.1 

28.8 

11.34     M 

5. 1     0.3 

60.24     .76 

48.0     1.9 

9.80     .96 

38.6     1.0 

57.34     .97 

10.9    0.9 

Mar.  10.8 

11.64     .31 

4.8     0.3 

61.04     .83 

46.4     1.3 

10.06     .97 

37.9    0.5 

57.62     .98 

10.7     0.3 

20.8 

11.95     .31 

4.4     0.4 

61.90     .87 

45.5  -0.6 

10.33     .98 

37.5  -0.1 

57.90     .99 

10.3    0.4 

30.8 

12.27     .39 

4.0     0.4 

62.79     .89 

45.2     0.0 

10.61     .98 

37.6  +0.3 

58.20     .30 

9.8    0.5 

Apr.  9.7 

12.59  +.39 

3.6  +0.4 

63.67  +.87 

45.5  +0.7 

10.90  +.38 

38.1  +0.7 

58.51  +.30 

9.2  +0.6 

19.7 

12.91     .31 

3.2    0.4 

64.52     .83 

46.5     1.3 

11.18     .98 

39.0     1.1 

58.81     .30 

8.5    0.7 

29.7 

13.22     .31 

2.8    0.4 

65.32     .76 

48.1     1.8 

11.46     .97 

40.3     1.4 

59.11     .30 

7.8    0.7 

May   9.7 

13.52    .99 

2.4     0.3 

66.04     .67 

50.2    9.3 

11.73      .96 

41.9     1.7 

59.41     J» 

7.0    0.8 

19.6 

13.81      .97 

2. 1      0.3 

66.65    .55 

52.7    9.7 

1 1 .98     .94 

43.7     1.9 

59.69    .97 

6.3    0.7 

29.6 

14.07  +.95 

I.U  +0.9 

67.15 +.43 

55.6  +3.0 

12.21  +.99 

45.7  +9.0 

59.95  +.95 

5.6  +0.7 

June  8.6 

14.30     .91 

1.7  +0.1 

67.51     .99 

58.7     3.9 

12.41     .19 

47.8    9.1 

60.19    .» 

4.9    0.6 

18.5 

14.49     .17 

1 .7     0.0 

67.73  +.15 

62. 1     3.4 

12.58     .15 

50.0     9.9 

60.39     .19 

4.4     0.5 

28.5 

14.65     .U 

1.7  -0.1 

67.81     .00 

65.5     3.4 

12.71     .11 

52.1     9.1 

60.56     .15 

3.9    0.4 

July   8.5 

14.76     .09 

1.9    0.9 

67.73  -.15 

68.9    3.4 

12.81     .07 

54.2     9.0 

60.69    .11 

3.6    0.3 

18.5 

14.83  +.04 

2.2  -0.3 

67.^1  -.99 

72.2  +3.9 

12.86  +.03 

56.2  +1.9 

60.78  +.06 

3.4  +0.1 

28.4 

14.85     .00 

2  6    0.4 

67.15     .43 

75.3     3.0 

12.87  -.01 

57.9,   1.7 

60.81  +.01 

3.4    0.0 

Aug.  7.4 

14.82  -.05 

.3.0     0.4 

66.65     .55 

78.2    9.7 

12.83     .06 

59.5    1.5 

60.81  -.03 

3.4  -0.1 

17.4 

14.74     .09 

3.4     0.5 

66.04     .67 

80.7    9.4 

12.75    .10 

60.9    1.3 

60.75    .07 

3.5    0.9 

27.4 

14.63     .13 

3.9    0.5 

65.32     .76 

82.9    9.0 

12.64     .13 

62.0     1.0 

60.66     .11 

3.7    0.9 

Sept.  6.3 

14.48  -.16 

4.3  -0.4 

64.51  -.84 

84.7  +1.5 

12.49  -.16 

62.9  +0.7 

60.53  -.14 

4.0  -0.3 

16.3 

14.30     .19 

4.7    0.3 

63.64     .90 

86.0     1.0 

12.32    .18 

63.5    0.4 

60.37     .17 

4.3    0.3 

26.3 

14.10     .90 

5.0     0.3 

62.72     .93 

86.8  +0,5 

12.13     .19 

63.8  +0.9 

60.19     .18 

4.6    0.3 

Oct.    6.2 

13.91     .90 

5.2    0.9 

61.77     .94 

87.1     0.0 

11.94     .10 

63.8  -0.1 

60.01     .19 

4.8     0.3; 

16.2 

13.71     .19 

5.3  -0.1 

60.83     .93 

86.9  -0.5 

11.75    .18 

63.5    0.4 

59.82    .18 

5. 1     0  J 

26.2 

13.53  -.16 

5.3    0.0 

59.91  -.89 

86.1  -1.0 

11.57 -.17 

62.9  -0.7 

59.66  -.16 

5.3-0.9 

Nov.  5.2 

13.38     .13 

5.3  +0.1 

59.05     .83 

84.8     1.5 

11.41     .14 

62.0    1.0 

59.50     .14 

5.5    OJ 

J5.1 

13.27     .10 

5.1     0.9 

58.26     .74 

83.0    9.1 

11.28     .11 

60.8    1.3 

59.37     .10 

5.7    OJ 

25.1 

13.19  -.05 

4.9     0.9 

57.57     .63 

80.7    9.6 

11.19     .07 

59.4     1.6 

59.29     .06 

5.8   o.a, 

Dec.   5.1 

13.16     .00 

4.7     0.9 

57.00     .50 

77.9     9.9 

11.13 -.03 

57.7     1.8 

5i).24  -.09 

6.0    0.9 

15.1 

13.19  +.05 

4.4  40.3 

56.57  -.35 

74.8  -8.9 

11.12 +.01 

55.8  -9.0 

59.24  +.09 

6.1  -0.9 

25.0 

13.26     .09 

'       4.2    0.9 

56.30     .19 

71.4     3.5 

11.15     .05 

53.8    9.1 

59.28     .06 

6.3    0.9 

35.0 

13.37  +.13 

3.9  +0.9 

56.19 -.03 

67.9  -3.8 

11.22 +.09 

51.7-9.1 

59.37  +.11 

6.5  -0.9 
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APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

6  Draconifl. 

r  Draconie. 

J  Aquils. 

K  Aqail«. 

Solar 
Date. 

Bight 
Asoension. 

Deolination 
South. 

Bight 
Ascension. 

Deolination 
North. 

Bight 
Aacensiou. 

Deolination 
North. 

Bight 
Aaoenaion. 

Deolination 
North. 

b      m 

19  12 

+  67  27 

li    m 

19  17 

o        / 

+73    8 

h     m 

19  19 

+  2  53 

h     m 

19  30 

o         / 

-  7  16 

Jan.    0.0 

a 

28.00  -.07 

50.8  -3.5 

8 

40.63  -.15 

48.5  -3.5 

s 
43.54  +.06 

25  J  -1.5 

s 
43.95  +.06 

4 1''7  -0.8 

10.0 

26.58  +.03 

47.3     3.5 

40.55  -.01 

45.0     3.5 

43.63     .10 

23.7     1.4 

44.03     .10 

42.5     0.8 

20.0 

28.66     .14 

43.7     3.4 

'40.62  +.13 

41.5     3.5 

43.75     .14 

22.2    1.4 

44.15     .13 

^.3     0.8 

89.9 

28.86     .94 

40.3     3.3 

40.82     .97 

38.0     3.3 

43.90    .17 

20.9    1.3 

44.30     .16 

44.0     0.7 

Feb.   8.9 

29.15    .34 

37. 1     3.0 

41.16     .40 

34.8     3.1 

44.09     .90 

19.7     1.1 

44.48     .19 

44.6  -0.5 

18.9 

29.53  -I-.49 

34.3  -9.6 

4 1 .63  +.59 

31.9  -9.7 

44.29  +.99 

18.7  -0.9 

44.69  +.99 

45.1  -0.4 

28.9 

29.99     .49 

31.9    9.1 

42.20     .61 

29.5    9.9 

44.52     .94 

18.0    0.6 

44.92     .94 

45.4  -0.9 

Mar.  10.8 

30.51     .54 

30.1     1.5 

42.86     .69 

27.6     1.7 

44.77     .96 

17.6  -0.3 

45.16     .96 

45.4  +0.1 

20.8 

31.08     .58 

28.9     0.9 

43.58     .75 

2G.3     1.0 

45.04     .97 

17.5  +0.1 

45.43     .97 

45.2    0.3 

30.8 

31.68     .60 

28.3  -0.9 

44.35     .77 

25.6  -0.3 

45.31     .98 

17.7    0.4 

45.70     .98 

44.8     0.5 

Apr.   9.7 

32.29  +.60 

28.4  +0.4 

45.13  +.78 

25.6  +0.3 

45.59  +.98 

18.2  +0.7 

45.99  +.99 

44.2  +0.7 

J  9.7 

32.89     .59 

29.2    1.1 

45.91     .76 

26.3     1.0 

45.88    .98 

19.1     1.0 

46.28     .99 

43.4     0.9 

29.7 

33.46     .55 

•  30.6     1.6 

46.64     .71 

27.5    1.6 

46.16     .98 

20.2     1.9 

46.57     .99 

42.4     1.1 

May   9.7 

33.99    .50 

32.5    9.9 

47.33     .65 

29.3     9.1 

46.44     .97 

21.6     1.4 

46.85     .98 

41.2     iJi 

19.6 

34.47     .44 

34.9    9.6 

47.94     .56 

31.7     9.5 

46.70     .95 

23.1     1.6 

47.13     .97 

40.0     1.3 

29.6 

34.88  +.37 

37.7  +8.0 

48.45  +.46 

34.4  +9.9 

46.95  +.93 

24.7  +1.7 

47.39  +.95 

38.7  +1.8 

Jane  8.6 

35.20     .98 

40.8    3.3 

48.86     .35 

37.4     8.9 

47.17     J81 

26.4     1.7 

47.62     .99 

37.4     1.3 

18.6 

35.44     .19 

44. 1     3.4 

49.15     .93 

40.7     3.3 

47.36     .18 

28.1     1.7 

47.83     .19 

36.1     1.9 

28.5 

35.58  +.09 

47.6     3  5 

49.32  +.10 

44.1     3.4 

47.52     .14 

29.8    1.6 

48.01     .16 

35.0     1.1 

July  8.5 

35.62  -.01 

51.0     3.4 

49.35  -.03 

47.6     3.4 

47.64     .10 

31.4     1.5 

48.14     .11 

33.9     1.0 

18.5 

35.56  -.10 

54.5  +3.4 

49.26  -.10 

51.0  +3.4 

47.72  +.06 

32.8  +1.4 

48.24  +.07 

33.0  +0.9 

28.4 

35.41     .90 

57.8    3.9 

•1004     .28 

31.3     3.9 

47.75  +.01 

34.2    1.9 

48.29  +.03 

32.2    0.7 

Aag.  7.4 

35.16    .99 

60.8    9.9 

48.69     .40 

57.4     3.0 

47.74  -.03 

35.3     1.1 

48.29  -.09 

31.5    0.5 

17.4 

34.84     .37 

63.6    9.6 

48.23     .51 

60.3     9.7 

47.69     .07 

36.3    0.9 

48.26    .06 

31.1     0.4 

27.4 

34.41     .45 

66.0     9.3 

47.67     .60 

62.8    9.3 

47.60     .11 

37.1     0.7 

48.18    .10 

30.7    0.3 

Sept.  6.3 

33.93  -.51 

68.1  +1.8 

47.03  -.68 

64.9  +1.9 

47.47  -.14 

37.6  +0.5 

48.06  -.13 

30.6  4«.l 

16.3 

33.40     .55 

69  7     1.4 

46.31     .74 

66.7     1.5 

47.32     .16 

38.0     0.3 

47.92    .15 

30.5    0.0 

26.3 

32.82    .59 

70.8     0.9 

45.54     .79 

67.9     1.0 

47.15     .17 

38.1  +0.1 

47.78     .17 

30.6  -0.1 

Oct.    6.3 

32.23    .00 

• 

71.4  +0.3 

44.74     .81 

68.6  +0.5 

46.98     .18 

38.1  -0.1 

47.58     .18 

30.8    0.9 

16.2 

31.62    .60 

71.5-0.9 

43.92    .81 

68.8  -0.1 

46.80     .17 

37.9    0.3 

47.41     .17 

31.0     0.3 

26.2 

31.03  -.58 

71.0  -0.8 

43.11  -.79 

68.5  -0.6 

46  63  -.16 

37.4  -0.5 

47.24  -.16 

31.4  -0.4 

Nov.  5.2 

30.47    .54 

70.0     1.3 

42.34     .75 

67.6     1.9 

46.47     .14 

36.8    0.7 

47.08     .14 

31.9    0.5 

15.1 

29.95    .49 

C8.4     1.8 

41.62     .68 

66.1     1.7 

46.35     .11 

36.0    0.9 

46.96     .11 

32.4    0.6 

25.1 

29.50    .49 

66.3    9.3 

40.98     .60 

64.2    9.9 

46.25     .08 

35.0     1.1 

46.86     .08 

33.0    0.7 

Dee.   5.1 

29.12    .33 

63.8    9.7 

40.43     .49 

61.7     9.7 

46.20  -.04 

33.8    1.2 

46.80  -.04 

33.7    0.7 

15.1 

28.83  -.94 

60.8  -3.1 

39.91)  -.37 

58.8  -3.0 

46.18     .00 

32.5  -1.3 

46.78     .00 

34.5  -0.8 

25.0 

28.64     .14 

57.6    3.3 

39.G8     .94 

55.6     3.3 

46.20  +.04 

31.1     1.4 

46.80  +.04 

35.3     0.8 

35.0 

28.55  -.04 

54.1  -3.6 

39.51  -.11 

52.2  -3.5 

46.26  +.08 

29.7  -1.5 

46.86  +.08 

36.2  -0.9 

23 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y  Aquils. 

a  Aqailie. 

e  DraeonU. 

p  A<iiiiU». 

Koan 
Solar 
Date. 

A 

Klght 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 

Biglit 
Ascension. 

JITorO. 

Bight 
Aseenslon. 

Deelinatka 

h     m 

19  40 

+ 10  20 

h     m 

19  45 

o         / 

-f  8  34 

h     m 

19  48 

+69  58 

h      m 

19  49 

•  •     1 

+  67 

Jan.    0.0 

s 
48.97  +.04 

\7.&  -1.8 

11.85  +.04 

is'o  -1.7 

s 
30.80  -.19 

68!8  -8.8 

41.39 +.08 

sala-ij 

10.0 

49.03    .06 

16.0     1.6 

11.91      .07 

10.4    1.7 

30.07  -.07 

49.4    8.4 

41.44     .07 

97.9    1.5 

80.0 

49.18    .11 

14.3     1.7 

18.00    .11 

8.7    1.6 

30.05  +.04 

45.9     3.5 

41.53    .10 

95.7    1.5 

30.0 

49.85    .14 

18.6    1.6 

18.13    .14 

7.1      1.5 

30.16    .16 

48.4     3.4 

41.65    .14 

94.3    1.4 

Feb.   8.9 

49.41     .17 

11.0    1.4 

18.89     .17 

5.7     1.4 

30.38    J» 

39.1     3.9 

41.81     .17 

99.9    \A 

■          18.9 

49.60  +.S» 

9.7  -1.1 

18.47  +.90 

4.5  -1.1 

30.71  +.36 

36.0  HI.9 

41.99  +.10 

91.8-1.0 

88.9 

49.88    .99 

8.7    0.8 

18.68    .99 

3.5    0.8 

31.14      .47 

33.3    S.4 

48.80    .» 

914)     0.7 

Mar.  10.9 

50.05     .94 

8.0    0.5 

18.98     .94 

8.9     0.4 

31.66    .55 

31.1     1.0 

48.43    .94 

90.4  -0.4 

80.8 

50.30     .96 

7.7  -0.1 

13.17     .96 

8.7  -0.1 

38.84     .61 

89.5    1.3 

48.68    .96 

90.9    0.0 

30.8 

50.57     .97 

7.8  40.3 

13.44     JX? 
13.78  +.98 

8.8  +0.3 

38.87    .65 

88.5    0.8 

48.04     .97 

90.4  40J 

Apr.   9.8 

50.85  +.98 

8.8  +0.6 

3.3  +0.7 

33.54  +.67 

28.1  -0.1 

43.88  +.98 

90.8  40.7 

J  9.7 

51.14     .99 

9.0    1.0 

14.00     .99 

4.1     1.0 

34.81     .67 

88.4  +0.6 

43.50    .90 

91.7    1.0 

89.7 

51.43     .98 

10.8    1.3 

14.89    .99 

5.3     1.3 

34.87     .64 

89.3    1.9 

43.79    .99 

99.8    IJ 

May   9.7 

51.71     .97 

11.7     1.6 

14.58     .96 

6.7     1.6 

35.50     .60 

30.8    1.8 

44.07     .98 

94.9    1.5 

19.7 

51.98     .96 

13.4     1.6 

14.85     .97 

8.4     1.8 

36.08    .55 

38.6    9.3 

44.35     .97 

95.8    1.7 

89.6 

58.84  +.94 

15.3  +1.0 

15.11  +.95 

10.3  +1.9 

36.59  +.47 

35.3  +9.7 

44.61  +.95 

97.6  +1 J 

Jane  8.G 

58.47     .29 

17.3     9.0 

15.35     .93 

18.8    9.0 

37.03    .90 

38.8    3.0 

44.85     .33 

99.6    \S 

18.G 

58.68     .10 

19.4     9.1 

15.56     .19 

14.3    9.0 

37.37     .90 

41.4    8.3 

45.07     .90 

31.4    1J 

88.0 

58.85    .15 

81.5    9.1 

15.74     .16 

16.3    9.0 

37.60     .18 

44.8    3.4 

45.85     .16 

33.8    IJ 

July  8.5 

58.98    .11 

83.5     9.0 

15.87     .19 

18.8     1.9 

37.74  +.07 

48.3     8.5 

45.39     .19 

35.1    ^A 

18.5 

53.07  +.07 

85.4  +1.8 

15.97  +.08 

80.1  +1.8 

37.76  -.03 

51.8  49.5 

45.49  +.06 

36.8  414 

88.5 

53.18 +.09 

87.8    1.7 

16.03  +.03 

81.8    1.6 

37.67    .14 

55.3    3.4 

45.55  +.04 

38.3    1.5 

Aug.   7.4 

53.18 -.09 

88.8    1.5 

16.03  -.01 

83.3    1.4 

37.47     .95 

58.6     3.3 

45.57  -.01 

39.7    \2 

17.4 

53.08     .06 

30.1     1.3 

16.00    .05 

84.6    1.9 

37.17     .35 

61.7     3.0 

45.54     .05 

40.9    1.1 

87.4 

53.00     .10 

31.3     1.0 

15.93    .09 

85.7    1.0 

36.78    .44 

64.5    9.7 

45.47    .09 

41.9    OJ 

Sept.  6.4 

58.88  -.13 

38.8  +0.8 

15.88  -.13 

86.6  40.7 

36.30  -.51 

67.0  44.3 

45.36  -.19 

49.6  404 

• 

16.3 

58.74     .16 

38.9    0.5 

15.68     .15 

87.8    0.5 

35.76    .57 

69.1     1.9 

45.88    .15 

43.9    0.4 

8G.3 

53.57     .17 

33.3  +0.3 

15.51     .17 

87.6  +0.3 

35.15    .69 

70.8     1.4 

45.06    .17 

43.4  40J 

Oct.    6.3 

58.39     .18 

33.4     0.0 

15.34     .18 

87.7    0.0 

34.51     .66 

71.9    0.0 

44.89.  .18 

43^    0.0 

16.3 

58.81     .18 

33.3  -0.3 

15.16    .18 

87.6  -0.9 

33.84     .67 

78.6  +0.4 

44.71     .18 

43.3  -04 

86.8 

58.03  -.17 

38.9  -0.5 

14.98  -.17 

87.8  -0.5 

33.17 -.66 

78.7  H>^ 

44.54  -.17 

43.0  -04 

Nov.   5.8 

51.87     .15 

38.8    0.8 

14.88    .15 

86.6    0.7 

38.58    .64 

78.8    0.7 

44.38     .15 

48.4    0.7 

15.8 

51.78     .13 

31.3     1.0 

14.68    .13 

85.7    1.0 

31.89    .60 

71.8    1.3 

44.84     .18 

41.6    04 

85.1 

51.61     .10 

30.8    1.9 

14.57     .10 

84.7     1.9 

31.33    .53 

69.6    1.8 

44. 13.. 10 

40.5    1.1 

Dec.   5.1 

51.53     .06 

88.8    1.4 

14.49     .06 

83.4     1.4 

30.a3    .46 

67.5    9.3 

44.05    .06 

39.3    14 

15.1 

51.49  -.09 

87.8  -1 .6 

14.45 -.09 

81.9-1.5 

30.41  -.36 

65.0  -9.8 

44.00  -.03 

38.0  -1.4 

• 

85.1 

51.49  +.09 

85.5    1.7 

14.44  +.01 

80.4     1.6 

30.10     .96 

68.0    8.1 

44.00  +.01 

36.5    14 

35.0 

51.58  +.06 

83.8  -1.8 

14.47  +.05 

18.7  -1.7 

89.89  -.16 

58.7  -8.4 

44.03  +.06 

35.0  -14j 

FIXED  STARS,  lgi86. 


355 


APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTOK. 

- 

r  Aquils. 

a*  CapricorDi. 

«  Cepbei. 

a  Paronia. 

Hmui 
Solar 
Date. 

Right 
Aeoension. 

Beolination 
Iforth, 

Plgbt 
Aacemiion. 

Declloation 
South. 

Itigbt 
Asceuiiioii. 

DeclinAtion 
North, 

Right 
AsceusioD. 

DeolinMlon 
(South, 

h     m 

19  58 

o        / 

+  6  57 

h     m 

20  11 

- 12  53 

h     m 

20  12 

+77  21 

h     m 

20  16 

O           / 

-57     5 

Jan.    0.1 

0 

32.90  +.08 

31.8-1.5 

8 

42.22  +.03 

46.4  -0.4 

• 
38.62  -.46 

78.8  -3.0 

8 

34.76     .00 

57.1  +9.1 

10.0 

32.94     .06 

30.3    1.6 

42.27     .06 

46.8    0.4 

38.25    .98 

75.6    3.9 

34.80  +.07 

54.9     9.3 

20.0 

33.02     .10 

28.7     1.5 

42.35     .10 

47.1     0.3 

38.07  -.09 

72.3    3.4 

34.90     .14 

52.6    9.3 

30.0 

33.14     .13 

27.3     1.4 

42.46    .13 

47.4     0.9 

38.07  +.10 

68.8    3.4 

35.08    .90 

50.2    9.4 

Feb.   9.0 

33.28     .16 

25  9     1.9 

42.61     .16 

47.5  -0.1 

38.26    .99 

65.4    3.3 

35.31     .96 

47.9     9.3 

18.9 

33.46  +.19 

24.8  -1.0 

42.78  +.19 

47.5  +0.1 

38.64  +.46 

62.2  -3.0 

35.60  +.31 

45.6  -W1.9 

8d.0 

33.66     .91 

23.9    0.7 

42.98     .91 

47.4     0.9 

39.19    .69 

59.3    9.7 

35.93     .36 

43.4     9.9 

Mar.  10.9 

33.88    .93 

23.4  -0.4 

43.21     .94 

47.1     0.4 

39.89     .76 

56.9    9.9 

36.32     .40 

41.3    9.0 

20.8 

34.12    .95 

23.2    0.0 

43.45     .96 

46.6     0.6 

40.71     .87 

54.9    1.7 

36.74     .44 

39.4     1.8 

-  30.8 

34.38     .97 

23.3  +0.3 

43.72     .97 

45.9    0.8 

41.63     .95 

53.5     1.1 

37.19     .46 

37.7     1.0 

Apr.   9.8 

34.66  +.96 

23.8  40.7 

44.00  +.99 

45.0  +0.9 

42.61    1.00 

52.8  -0.4 

37.66  +.49 

36.2  +1.3 

19.8 

34.94     .99 

24.6     1.0 

44.29     .» 

44.0     1.1 

4.3.63  1.01 

52.6  +0.9 

38.16     .50 

35.1     1.0 

29.7 

35.23     .99 

25.8     1.3 

44.59     .30 

42.9     1.9 

44.63     .99 

53.2    0.8 

38.67     .51 

34.2    0.7 

May   9.7 

35.52     M 

27.2    1.6 

44.89     .30 

41.7     1.9 

45.61     .94 

54.3     1.4 

39.17     .50 

33.7  +0.4 

19.7 

35.80    .97 

28.8    1.7 

45.19     .99 

40.4     1.3 

46.52     .86 

56.0     1.9 

39.67     .49 

33.5    0.0 

29.7 

36.06  +.96 

30.6  +1.9 

45.48  +  96 

39.2  +1.9 

47.33  +.76 

58.1  +9.4 

40.15  +.46 

33.7  -0.3 

June  8.6 

36.31     .93 

32.6     1.9 

45.74     .96 

37.9     1.9 

48.02     .63 

60.8    9.8 

40.59     .43 

34.2    0.7 

18.6 

36.53     .90 

34.5    9.0 

45.99     .93 

:K>.8     1.1 

48.59     .46 

63.7     3.1 

41.00     .38 

3.5.1     1.0 

28.6 

36.72    .17 

36.5     1.9 

46.20     .90 

35.8     1.0 

49.00     .33 

67.0    3.3 

41.36     .33 

36.2     1.3 

July  8.5 

36.87     .13 

38.4     1.8 

46.38     .16 

34.9     0.8 

49.24  +.16 

70.4     3.5 

41.65     .96 

37.7     1.6 

18.5 

36.98  +.09 

40.1  +1.7 

46.51  +.11 

34  2  +0.6 

49.32     .00 

73.9  +3.5 

41.87  +.19 

39.4  -1.8 

28.6 

37.04  +.04 

41.8    xa 

4fi6l      .OT 

:;:j.6    0.5 

49.23  -.17 

77.4     3.5 

42.02     .11 

41.3    9.0 

Aug.  7.5 

37.07     .00 

4:{.2    1.4 

46.65  +.09 

.^3.2    0.3 

48.98    .34 

80.8     3.4 

42.09  +.03 

43.4    9.1 

17.4 

37.04  -.04 

44.5     1.9 

46.65  -.09 

33.0  +0.1 

48.56     .49 

84.1     3.9 

42.08  -.05 

45.4    9.1 

27.4 

36.98     .06 

45.6    0.9 

46.61     .06 

32.9     0.0 

48.00     .63 

87.2    9.9 

41.99     .19 

47.5    9.0 

Sept  6.4 

36.88  -.19 

4G.4  +0.7 

46.52  -.10 

31.0  -0.1 

47.30  -.76 

90.0  +9.6 

41.84 -.19 

49.4  -1.9 

16.4 

36.75    .14 

47.0    0.5 

46.41     .13 

33.2    0.9 

46.48     .87 

92.4     9.3 

4 1 .62     .95 

51.2     1.7 

26.3 

36.60    .16 

47.4  40.9 

46.26     .15 

33.5     0.3 

45.57     .95 

94.5     1.8 

4 1 .34     .99 

52.8     1.4 

Dot.    6.3 

36.42    .17 

47.5    0.0 

46.10     .17 

33.8    0.4 

44.58  1.09 

96.1     1.4 

41.04     .39 

54.0     1.0 

16.3 

36.25    .18 

47.4  -0.9 

45.9«1     .17 

34.2    0.4 

43.54   1.06 

97.2    0.8 

40.71     .33 

54.8     0.6 

26.2 

36.07  -.17 

47.0  -0.4 

45.76  -.17 

34.6  -0.4 

42.47  1.07 

97.8  +0.3 

40.37  -.33 

55.2  H).9 

Not.  5.2 

35.91     .15 

46.5    0.7 

45.60  .  .15 

35.0    0.5 

41.40  1.05 

97.8  -0.3 

40.05     .31 

55.2  +0.9 

15.2 

35.77     .13 

45.6     0.9 

45.45     .13 

35.5    0.5 

40.36  1.01 

97.2    0.9 

39.75     .97 

54.8    0.6 

25.2 

35.65     .10 

44.7     l.l 

45.34     .10 

36.0     0.5 

39.38     .94 

96.1     1.4 

39.50     .93 

54.0     1.0 

Dec.   5.1 

35.56     .07 

43.5     1.3 

45.25     .07 

:)6.4     0.5 

38.48     .84 

94.4     1.9 

39.30     .17 

52.8     1.4 

15.1 

35.51  -.03 

42.2  -1.4 

45.20  -.03 

:<6.9  -0.5 

37.70  -.71 

92.2  -9.4 

39.16  -.11 

51.2+1.7 

25.1 

35.49     .00 

40.7     1.5 

45.18     .00 

37.4     0.4 

37.06     .56 

89.5    9.8 

39.09  -.04 

49.4     9.0 

35.1 

35.52  +.04 

39.1  -1.6 

45.21  +.04 

37.8  -0.4 

36.58  -.39 

86.5  -3.1 

39.09  +.03 

47.3  +9.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

y  ^yg»»>- 

ir  CapricorDi. 

t  Delphini. 

Groombridge  3941. 

Mean 
Solar 
Date. 

Right 
Aaoension. 

Deollnation 

Bight 
Ascenaion. 

DeoUnation 

Right 
AsoenaioD. 

DeoUnation 
Hforih, 

Right 
Aaoension. 

Deoifaiation 

h     m 

20  18 

+39  53 

h     m 

20  20 

o        / 

-18  34 

h     «n 

20  27 

+ 1(?  54 

h      m 

20  30 

O           / 

+72    8 

Jan.    0.1 

8 

6.91  -.04 

43^4  -9.8 

46.16  +.09 

61.8    0.0 

• 

44.72     .00 

66.8  -1.0 

■ 
26.86  -.35 

59!2  -3.6 

10.0 

6.89     .00 

40.6    9.0 

46.20     .06 

61.8    00 

44.74  +.03 

65.1     1.7 

26.58    .99 

56.1     3.9 

20.0 

6.91  +.05 

37.7    3.0 

46.27     .09 

61.8+0.1 

44.78     .06 

63.4     1.7 

26.42  -.09 

52.8    3.4 

30.0 

6.98     .09 

34.7    9.9 

46.38     .13 

61.7    0.9 

44.86     .10 

61.8    1.6 

26.40  +.04 

49.3    3.4 

Ftjb.   9.0 

7.10     .14 

31.9    9.7 

46.52    .16 

61.4     0.3 

44.98     .13 

60.3     1.4 

26.50    .17 

45.9    3.3 

*     18.9 

7.26  +.18 

29.3  -«.4 

46.69  +.19 

61.1  +0.4 

45.12  +.16 

S9.0  -1J8 

26.74  +.30 

42.7  -3.1 

28.9 

7.47     .SS 

27.0    9.0 

46.89    .91 

60.6    0.5 

45.30     .19 

57.9    0.9 

27.10     .^ 

39.7    9.8 

Mar.  10.9 

7.71     .90 

25.2     1.6 

47.12     .94 

60.0    0.7 

45..50     .91 

57.2    0.6 

27.57     .59 

37.1    9.3 

20.9 

7.98     .39 

23.9    1.1 

47.37     .96 

59.2    0.8 

45.73     .94 

56.8  -0.9 

28.14     .61 

35.0    1.8 

30.8 

8.28    .31 

23.1  -0.5 

47.64     .98 

58.4     0.9 

45.97     .96 

56.8  +0.9 

28.78     .67 

33.4    1.9 

1 

Apr.   9.8 

8.60  +.33 

22.9  +0.1 

47.92  +.99 

57.4  +1.0 

46.24  +.97 

57.2  +0.6 

29.48  +.79 

32.5  -0.6 

19.8 

8.94     .34 

2:^.2    0.7 

48.22    .30 

56.3     1.1 

46.52     .99 

57.9     0.9 

30.22     .74 

32.2    0.0 

29.7 

9.28    .34 

24.1     1.9 

48.52    .31 

55.1     1.9 

46.81     .99 

59.0     1.3 

30.96     .74 

32.6  +0.7 

May   9.7 

9.62    .34 

25.6    1.7 

48.84     .31 

53.9     1.9 

47.10     .99 

60.5     1.6 

31.69    .71 

33.6    1.3 

19.7 

9.95    .39 

27.4    9.1 

49.14     .30 

52.7     1.9 

47.40     .98 

62.2     1.8 

32.39    .67 

35.1     1.8 

29.7 

19.26  +.30 

29.8  +9.5 

49.44  +.99 

51.6+1.1 

47.67  +.97 

64.0  +9.0 

33.03  +.60 

37.2 +S.3 

June  8.6 

10.55    .97 

32.4    9.8 

49.72     .97 

50.6     1.0 

47.94     .95 

66.1     9.1 

33  59    .59 

39.7    9.7 

18.0 

10.80     .93 

35.3    3.0 

49.98    .94 

49.6    0.9 

48.18    .29 

68.2    9.9 

34.06     .49 

42.6    3.1 

28.G 

11.01     .19 

38.3    3.1 

50.21     .91 

48.9    0.7 

48.39     .19 

70.4     9.1 

34.44     .39 

45.8    3.3 

July  8.C 

11.17     .14 

41.5    3.9 

50.40    .17 

48.3    0.5 

48.56     .15 

72.5    9.1 

34.70     .90 

49.2    3.5; 

18.5 

11.28 +.09 

44.6  +3.1 

50.55  +.13 

47.8  +0.3 

48.70  +.11 

74.6  +9.0 

34.84  +.06 

52.8  +3.6 

28.5 

1 1 .34  +.03 

47.7     3.0 

50.65    .08 

47.6  +0.9 

48.79     .07 

76.5     1.8 

34.86  -.04 

56.3    3.6 

Aug.  7.5 

ll.:)5-.09 

50.7    9.9 

50.71  +.03 

47.5    0.0 

48.83  +.09 

78.2    J. 7 

34.76     .16 

59.9    SJi 

17.4 

11.30     .07 

53.4     9.6 

50.72  -.01 

47.6  -0.9 

48.84  -.09 

79.8     1.4 

34.54     .98 

63.3    3.3 

27.4 

1 1 .20     .19 

55.9    9.4 

50.69     .06 

47.9    0.3 

48.79     .06 

81.1     1.9 

34.21     .38 

66.5    8.1 

Sept.  G.4 

1 1 .06  -.16 

58.1  +9.0 

50.61  -.10 

48.2  -0.4 

48.71  -.10 

82.2  +1.0 

33.78  -.48 

69.4  •fft.O 

16.4 

10.88    .90 

60.0     1.7 

50.49    .13 

48.6    0.5 

48.60     .13 

83. 1     0.7 

33.26     .56 

72.1    9.4: 

26.3 

10.66    .93 

61.5    1.3 

50.35    .15 

49. 1     0.5 

48.46     .15 

83.6    0.5 

32.65     .63 

74.3    9.0 

Oct.    6.3 

10.43     .94 

62.5    0.8 

50.19    .17 

49.6    0.5 

48.30     .17 

84.0  +0.9 

31.99     .68 

76.1     IJ; 

16.3 

10.18     .95 

63.1  +0.4 

50.01     .17 

50.1     0.5 

48.12     .17 

84.0  +0.1 

31.29     .79 

77.4    1.0 

26.2 

9.92  -.95 

63.2  -O.J 

49,84  -.17 

50.6  -0.5 

47.95  -.17 

83.8  -0.3 

30.56  -.73 

78.2  +0.5 

Nov.  5.2 

9.68     .94 

62.8    0.6 

49.67     .16 

51.0    0.4 

47.78     .16 

83.4    0.6 

29.82     .73 

78.4  -0.1 

15.2 

9.45     .99 

62.0     1.1 

49.52     .14 

51.4    0.4 

47.63     .14 

82.7    0.8 

29.10     .70 

78.0    0.6 

25.2 

9.24     .19 

60.7    1.5 

49.40     .11 

51.7    0.3 

47.50     .19 

81.7     i.i 

28.42     .66 

77.1    \A 

Deo.   5.1 

9.07    .16 

59.0     1.9 

49.31     .08 

52.0    0.3 

47.39     .09 

80.5    1.3 

27.78    .50 

75.6    1.6 

15.1 

8.93  -.19 

56.8  -9,3 

49.25  -.04 

52.2  -0.9 

47.31  -.06 

79.1  -1.4 

27.23  -.51 

r3.5-9J 

25.1 

8.83     .07 

54.4     9.6 

49.23     .00 

52.4    0.1 

47.27  -.03 

77.6     1.6 

26.76     .41 

71.0  9.7. 

68.1  -SJ  , 

35.1 

8.78  -.03 

51.6  -9.8 

49.24  +.03 

52.5  -0.1 

47.26  +.01 

76.0  -1.7 

26.41  -.90 
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APPABEKT  PLACES  FOB  THE  UPPER  TEAN8IT  AT  WASHIKGTOK. 

aCjgni. 

/cAq 

oaril. 

12  Year  Cat  1879. 

pCygni. 

Xaui 
Solar 
Date. 

Bight 
Aaoenakni. 

Deelinaties 
North. 

Aaoenskm. 

DeoUnatlon 
South. 

Sight 
Ajtoemion. 

Dedination 
North. 

Bight 
Aaoonsioii. 

DecllnatioD 
North. 

h     m 

20  37 

+44  52 

h     n 

20  46 

O           / 

-  9  24 

li     m 

20  52 

O           / 

+80    7 

h     m 

20  52 

+40*  43 

Jan.    0.1 

8 

31.40 -.OS 

36.'7  -9.7 

28.89  +.00 

34.4  -0.6 

8 

39.90  -.79 

44.3  -^.6 

8 

54.17 -.08 

It 

55.6  -9.6 

10.1 

31.34  -.04 

33.8    9.0 

28.90    .03 

35.0    0.5 

39.21     .68 

41.5    3.0 

54.11  -.04 

52.9    9.7 

30.0 

31.33  +.01 

30.8    3.0 

28.94     .06 

35.4    0.4 

38.73-    .36 

38.4    3.9 

54.09     .00 

50.1     9.8 

30.0 

31.37     .07 

27.8    3.0 

29.02     .00 

35.8    0.3 

38.49  -.19 

35.0     3.4 

54.12  +.05 

47.2    9.9 

Feb.  9.0 

31.46     .19 

24.8    9.0 

29.13     .19 

36.1  -0.9 

38.50  +.13 

31.6    3.4 

54.19     .10 

44.4    9.7 

19.0 

31.60  +.16 

22.0  -9.6 

29.27  +.15 

36.2    0.0 

38.74  +.36 

28.3  -3.9 

54.31  +.14 

4 1 .8  -9.5 

28.9 

31.79    .91 

19.5     9.3 

29.43     .18 

36.1  +0.9 

39.22    .50 

25.2    3.0 

54.47     .19 

39.4     %st 

Mar.  10.9 

32.02     .95 

17.4     1.0 

29.62    .91 

35.9     0.4 

39.92    .79 

22.4     9.6 

54.68    .93 

37.3     1.8 

20.9 

32.30    .99 

15.8    1.3 

29.84     .93 

35.4     0.6 

40.80     .97 

20.0    9.1 

54.92     .96 

35.7     1.3 

30.8 

32.60     .39 

14.8    0.8 

30.09    .95 

34.7    0.8 

41.85  1.10 

18.2     1.6 

55.20     .99 

34.7     0.8 

Apr.  9.8 

32.94  +.34 

J 4.3  -0.9 

30.35  +.97 

33.8  +1.0 

43.01    1.90 

16.9  -1.0 

55.51  +.39 

34.2  -0.9 

19.8 

33.29     .36 

14.4  +0.4 

30.63     .99 

32.7     1.9 

44.25  1.95 

16.2  -0.4 

55.84     .34 

34.2  +0.3 

39.8 

33.65     .36 

15.0     1.0 

30.92     .31 

31.4     1.3 

45.52  1.97 

16.1  +0.9 

56.18     .35 

34.8     0.9 

May   9.7 

34.02     .36 

16.3     1.5 

31.22     .39 

30.0     1.4 

46.78  1.94 

16.7    0.9 

5G.54     .35 

35.9     1.4 

19.7 

34.38    .35 

18.0    9.0 

31.52     .30 

28.6    1.5 

47.99  1.17 

17.8     1.4 

56.88    .34 

37.6     1.9 

29.7 

34.72  +.33 

20.2  +9.4 

31.82 +.99 

27.1  +1.5 

49.12  1.07 

19.5  +9.0 

57.22  +.39 

39.7  +9.3 

Jnne  8.6 

35.03    .30 

22.8    9.7 

32.10     .97 

25.6     1.5 

50.13     .94 

21.7    9.4 

57.53     .30 

42.1     9.6 

18.6 

35.3!     .96 

25.6    3.0 

32.36     ja 

24.2    1.4 

50.99    .77 

24.4    9.8 

57.81     .97 

44.9     9.9 

28.C 

35.55     .91 

28.7     3.9 

32.60    .99 

22.9    1.3 

51.68     .59 

27.3    3.1 

58.06     .93 

47.8     3.0 

JqIj  8.6 

35.74     .16 

32.0     3.3 

32.80     .18 

21.7    1.1 

52.18    .40 

30.6    3.3 

58.26     .18 

51.0     3.1 

18.5 

35.88  +.11 

35.2  +3.3 

32.96  +.14 

20.6  40.9 

52.48  +.19 

34.0  +3.5 

58.42  +.13 

54.1  +3.9 

28.5 

35.95  +.05 

38.5     3.9 

33.08    .10 

19.8    0.8 

52.57  -.09 

37.6     3.5 

58.52     .08 

57.3     3.1 

Aug.  7.5 

35.98  -.01 

41.7     3.1 

33.16     .05 

19.1     0.6 

52.45     .99 

41.1     3.5 

58.57  +.09 

60.4     3.0 

17.5 

35.94     .06 

44.7     9.9 

33.19  +.01 

18.7     0.4 

52.12     .49 

44.6     3.5 

58.56  -.03 

63.3     9.8 

27.4 

35.85     .11 

47.4     9.6 

33.18  -.03 

18.4  +0.9 

51.60     .69 

48.0     3.3 

58.50     .06 

66.1     9.0 

Sept.  6.4 

35.71  -.16 

49.9  +9.3 

33.12  -.07 

18.3    0.0 

50.89  -.79 

51.2  +3.0 

58.40  -.13 

68.5  +«.3 

16.4 

35.53     .90 

52.1     9.0 

33.03    .11 

18.3  -0.1 

50.02     .95 

54.1     9.8 

58.24     .17 

70.7    9.0 

26.3 

35.31     .93 

53.9     1.6 

32.91     .13 

18.5    0.9 

48.99  1.08 

56.7     9.4 

58.06     .90 

72.5     1.6 

Oct.    6.3 

35.07     .96 

55.2    1.1 

32.77     .15 

18.8    0.3 

47.85  1.90 

58.8    9.0 

57.84     .99 

73.8     1.9 

16.3 

34.80    S7 

56.1     0.7 

32.61     .16 

19.2    0.4 

46.60   1.98 

60.6     1.5 

0 

57.61     .94 

74.8    0.7 

26.3 

34.53  -.97 

50.6  -i<iM 

32.44  -.16 

19.6  -0.5 

45.29  1.33 

61.8  +1.0 

57.37  -.94 

75.3  +0.3 

Nov.  6.2 

34.26     .97 

56.5  -0.3 

32.29    .15 

20.2    0.5 

43.94   1.35 

62.5  +0.4 

57.12     .94 

75.3  -0.9 

15.2 

34.00     jsa 

55.9    0.8 

32.14     .14 

20.7    0.6 

42.59  1.34 

62.6  -0.9 

56.89     .93 

74.9    0.7 

25.2 

33.76     .93 

54.8    1.3 

32.01     .19 

21.3    0.6 

41.27  1.98 

62.1     0.8 

56.67     .91 

74.0     1.9 

Dec.   5.2 

33.55     .19 

53.2    1.8 

31.91     .00 

21.9    0.6 

40.02  1.19 

61.1      1.3 

56.47     .18 

72.6     1.6 

15.1 

33.37  -.16 

51.2  -9.9 

31.83 -.06 

22.5  -0.6 

38.88  1.07 

59.4  -1.9 

56.30  -.15 

70.7  -9.0 

25.1 

33.23     .11 

48.8    9.5 

31.79  -.03 

23.1     0.6 

37.89    .91 

57.3    9.4 

56.18    .11 

68.5    9.4 

35.1 

33.14  -.06 

46.1  -9.8 

31 .78 +.01 

23.7  H).6 

37.07  -.79 

54.7  -9.8 

56.09  -.07 

66.0  -9.7 

1 
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APPABEKT  PLACES  FOE  THE  UPPEE  TEAN8IT  AT  WAflHTNGTOW. 

eiiCjgni. 

CCjgni. 

a  Cophei. 

1  Pegaai. 

HMD 

Solar 
-Date. 

Bight 
Aaoenaion. 

Declination 
North, 

Bight 
Ascension. 

Deelination 
North. 

Bight 
Ascension. 

Declination 
North, 

Bight 
Ascension. 

DeolinatioB 
N^rth. 

h     m 

21     1 

+38  11 

h     m 

21     8 

+29  45 

h      Ri 

21   15 

+02     5 

h     m 

21   16 

+  19    18 

Jan.    0.1 

8 

46.07  -.06 

33.3  -«.3 

8 

3.94  -.07 

45.5  -9.9 

8 

60.11  -.85 

86.1  -9.6 

8 

47.76  -.06 

70.2  -1.6 

10.1 

46.02  -.04 

30.9    9.5 

3.89  -.03 

43.2    9.3 

49.89     .18 

83.4     9.9 

47.72  -.69 

68.4    1.9' 

SO.O 

46.00  +.01 

28.3     9.6 

3.88    .00 

40.8    9.4 

49.74     .11 

80.3     3.1 

47,72  4.01 

66.5    1.9 

30.0 

46.03     .05 

25.6    9.7 

3.90  +.04 

38.4    9.4 

49.67  -.08 

77.1     3.3 

47.74     .04 

64.6    1.9 

Feb.   9.0 

46.10     .10 

23.0    9.6 

3.96    .06 

36.0    9.3 

49.68  +.05 

73.8     3.3 

47.80     .06 

62.7    1.6 

J  9.0 

46.22  +.14 

20.5  -«.4 

4.06  +.19 

33.8  -9.1 

49.77  +.13 

70.6  -3.1 

47.90  +.19 

61.0  -1.6 

28.9 

46.38     .18 

18.3     9.1 

4.20     .16 

31.8    1.8 

49.95     .91 

67.6    9.9 

48.04     .15 

59.5    1.3 

Mar.  10.9 

46.58     .29 

16.4     1.7 

4.38     .10 

30.2    1.4 

50.20     .90 

64.8    9.5 

48.19     .17 

58.4     1.0 

20.9 

46.82     .90 

14.9     1.9 

4.59     .93 

28.9     1.0 

50.52     .36 

62.5    9.1 

48.38     .91 

57.0     0.6 

30.9 

47.10     .SO 

14.0    0.7 

4.83     .96 

28. 1     0.6 

50.91     .41 

60.7    1.6 

48.60     .94 

57.1  -0.9     • 

Apr.  9.8 

47.40  +«3Q 

13.5  -0.9 

5.10  +.96 

27.8  -0.1 

51.35  +.46 

59.4  -1.0 

48.a5  +J96 

57.1  46.9     ; 

19.8 

47.73     .34 

13.6  +0.4 

5.39     .30 

28.0  +0.4 

51.83     .49 

58.8  -0.3 

49.12     M 

57.6    0.6, 

29.8 

48.07     .35 

14.3     O.fl 

5.70     .31 

28.7    0.9 

52.33     .51 

58.7  40.3 

49.41     .30 

58.4     1.1  1 

Maj  9.7 

48.42     .35 

15.5     1.4 

6.02     .39 

29.9    1.4 

52.85     .51 

59.3     0.0 

49.71     .30 

59.7    1.4 

19.7 

48.77     .35 

17.2     1.9 

6.34     .39 

31.5     1.8 

53.36     .50 

60.5     1.5 

50.02     .30 

61.3     1.6 

29.7 

49.11  +.33 

19.3  49.3 

6.65  +.30 

33.4  +9.1 

53.86  +.48 

62.2  49.0 

50.32  +.30 

63.2  49.0 

June  8.7 

49.44     .31 

21.7     9.6 

6.95     .99 

35.7    9.4 

54.32     .44 

64.4     9.4 

50.61      .98 

65.3    9.9 

18.6 

49.73     .99 

24.5    9.9 

7.23     .96 

38.3     9.6 

54.74     .30 

67.1     9.8 

50.88     .96 

67.6    9.4 

28.G 

49.99     .SM 

27.5    3.1 

7.47     .93 

41.0     9.8 

55.10     .33 

70.1     3.1 

51.13     .93 

70.1     9.5 

Jalj  8.G 

50.21     .90 

30.6     3.9 

7.08     .19 

43.8    9.8 

55.39     .96 

73.3     3.4 

51.34     .90 

72.6    9.5 

18.0 

50.38  +.15 

33.8  +3.9 

7.85  +.16 

46.7  +9.8 

.''»5.62  +.18 

76.8  43.6 

51.52 +.16 

75.0  49.4 

28.5 

50.51     .10 

37.0     3.9 

7.98     .10 

49.5     98 

55.76     .10 

80.3     3.6 

51.66     .11 

77.4    9.3 

Aug.  7.5 

50..58  +.04 

40.2     3.0 

8.05  +.05 

;     52.2    9.7 

55.82  4.09 

&3.9     3.6 

51.75     .07 

79.7    9J 

17.5 

50.60  -.01 

43.1     9.9 

8.08    .00 

54.8    9.6 

55.80  -.06 

87.4     3.5 

51.79  +.09 

81.8    9.0 

27.4 

50.56     .06 

45.9     9.6 

8.06  -.04 

1     57.1     9.9 

1 

55.70     .14 

90.8     3.3 

51.79 -.09 

83.8    1.6 

1 

Sept.  6.4 

50.48  -.10 

48.4  +9.4 

7.99  -.09 

59.2  +9.0 

55.53  -.91 

94.0  43.0 

51.75  -06 

1 

85.4  +1.5 

16.4 

5().:)6     .14 

50.6    9.0 

7.89     .19 

61.1     1.7 

55.29     .97 

96.9    9.7 

51.66     .10 

86.8    1.3 

26.4 

50.20     .17 

52.5     1.7 

7.75     .15 

62.6    1.3 

54.J)9     .83 

99.5    9.4 

51.55     .13 

87.9    1,0 

Oct.    6.3 

50.02     .90 

53.9     1.3 

7.58     .18 

63.7     1.0 

54.64     .37 

101.7    9.0 

51.4.1     .15 

88.8    0.7 

16.3 

49.81     .91 

55.0     0.0 

7.40     .19 

64.5    0.6 

1 

54.25     .40 

103.4     1.5 

51.25     .16 

89.3  40.4 

26.3 

49,59  -.92 

55.6  +0.4 

7.20  -.90 

1 

64.9  40.9 

53.83  -.49 

104.6  41.0 

51.08 -.17 

1 
89.4    0.0 

Nov.   5.3 

49.37     .93 

S.'i.S  -0.1 

7.00     .90 

64.9  -0.9 

53.40     .43 

105.3  40.4 

50.91     .17 

89.3-0  J 

15.2 

49.16     .91 

55.5    0.5 

6.80     .19 

64.5     0.6 

52.97     .43 

105.5  -0.1 

50.74     .16 

88.9    0.6 

25.2 

48.96     .19 

54.8     1.0 

6.63     .17 

63.7     1.0 

52.54     .41 

105.1     0.7 

50.59     .15 

88.1    6.9 

Dec.   5.2 

48.78     .16 

53.5     1.4 

6.47     .15 

62.4     1.4 

52.14     .38 

104.1     1.3 

50.45     .13 

87.0    1.9  1 

1 

15.1 

48.63  -.13 

51.9  -1.8 

6..33  -.19 

!     60.9  -1  7 

.  51.78  -.34 

102.5  -1.8 

50.34  -.10 

85.7  -1.5 

25.1 

48.51     .10 

49.9    9.1 

6.23     .09 

5().0    9.0 

51.46     .99 

100.4     9.3 

50.25     .07 

84.2    1.7 

35.1 

48.43  -.07 

47.6  -9.4 

6.16  -.06 

56.9  -9.9 

51.20  -.93 

97.9  -9.7 

50.19  -.04 

82.4  -1.9 . 
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APPABIINT  PLAC£8  FOB  THE  UPPER  TRAJI81T  AT  WASHINQTON. 

iSAq 

Dorii. 

0  Cepliei. 

i  Aqoarii. 

e  Pegasi. 

Solar 

Bicht 
Aeeeneion. 

DedinatioD 
South, 

Bigbt 
Aeoenelim. 

DecUnatlon 
Vorth. 

Biicbt 
Aaoeoaloii. 

Decllnatloo 
South. 

Right 
Ascouaioii. 

Declinntion 
North. 

h     m 

21  25 

-6    8 

h      m 

21  27 

+70     3 

li     m 

21  31 

O           1 

-  8  21 

h     m 

21  38 

O            1 

-f-  9  21 

Jan.   0.1 

32.22  -.04 

rr'.r  -o.? 

9.53  -.41 

64.6  -9.4 

8 

39.76  -.03 

52.4  -0.6 

8 

34.20  -.06 

15.5  -1.3 

10.1 

32.19  -.01 

78.4     0.6 

9.17     .39 

52.0    9.8 

39.73  -.01 

53.0    0.5 

34.16 -.03 

14.2    1.4  1 

90.1 

32.20  +.08 

79.0    0.0 

8.90     .99 

49.0    3.1 

39.73  +.09 

53.4     0.4 

:)4.14     .00 

12.8    1.4 

30.0 

32.24    .05 

79.5    0.4 

8.73  -.11 

45.8    3.3 

39.76    .05 

53.8    0.8 

34.15  +.03 

11.4      1.3 

Feb.  0.0 

32.30    .06 

79.9    0.3 

8.68  +.01 

42.5     3.3 

39.82    .08 

54.0  -0.1 

34.20    .06 

10.2     1.9 

19.0 

32.40  +.11 

80.1  -0.1 

8.74  +.19 

39.2  -3.3 

39.92  +.11 

54.1     0.0 

34.27  +.00 

9.1  -1.0 

28.9 

32.52    .14 

80.1  +0.1 

8.92    .94 

36.0    3.1 

40.04     .14 

53.9  40.9 

34.38    .19 

8.2    0.8 

Mar.  10.0 

32.68    .17 

79.9    0.3 

9.22    M 

33.0     9.7 

40.19    .17 

53.6    0.4 

34.52    .16 

7.5    0.5 

20.9 

32.86    .90 

79.5    0.5 

9.61     .44 

30.5    9.3 

40.37     .90 

53.1     0.7 

34.69    .19 

7.1  -0.9 

30.9 

33.08    .S3 

78.8    0.6 

10.10     .53 

28.4     1.8 

40.58     .99 

52.3    0.9 

34.89     .99 

7.1  +0.9 

Apr.   9.8 

33.32  +.95 

77.9+1.0 

10.66  +.50 

26.9  -1.9 

40.82  +.95 

51.3  +1.1 

35.12  +.94 

7.4  +0.5 

19.8 

33.58    .97 

76.8     1.9 

11.29     .64 

25.9  -0.6 

41.08     .97 

50.1     1.3 

35.38     .97 

8.1     0.8 

20.8 

33.86    .90 

75.5     1.4 

1 1 .95     .67 

25.6    0.0 

41.36    JW 

48.7     1.5 

35.65     .98 

9.1     1.9 

May   9.8 

34.15    .30 

74.0     1.5 

12.62     .68 

25.9  +0.6 

41.65     .30 

47.2     1.6 

35.94     .90 

10.4     1.5 

19.7 

34.45    .30 

72.4     1.6 

13.30     .66 

26.8    1.9 

41.95    .30 

45.6     1.6 

36.24     .30 

12.0     1.7 

29.7 

34.75  +.30 

70.7  +1.7 

13.95  +.63 

28.3  +1.7 

42.26  +..10 

43.9  +1.7 

36.54  +.30 

13.8  +1.9 

Jaue  8.7 

35.04     .SO 

69.0     1.7 

14.56     .58 

30.3    9.9 

42.55     .99 

42.2     1.7 

36.83    .99 

15.8    9.0 

18.6 

35.32    .97 

67.3     1.6 

15.12     .51 

32.8    9.7 

42.84     .97 

40.6    1.6 

37.11     .97 

17.9     9.1 

28.6 

35.58    .94 

65.7     1.5 

15.59     .43 

35.6    3.0 

43.10     .95 

39.1     1.5 

37.37     .93 

20.0    9.1 

JqIj  8.6 

35,81     .91 

64.3     1.4 

15.98     .34 

38.8    3.3 

43.34     .99 

37.7     1.4 

37.60     .91 

22.2    9.1 

18.6 

36.00  +.17 

62.9  +1.9 

16.28  +.94 

42.2  +3.5 

43.54  +.18 

36.5  +1.9 

37.80  +.18 

24.3  +9.0 

28.5 

36.16    .13 

61.8     1.0 

16.47     .14 

45.8    8.6 

43.70     .14 

35.4     0.9 

37.96     .14 

26.2     1.9 

Aag.  7.5 

36.27     .09 

60.8    0.8 

16.55  +.03 

49.4    3.6 

43.82    .10 

34.6    0.7 

:)8.07    .00 

28.0     1.7 

17.5 

36.34  +.04 

60.1     0.6 

16,53  -.08 

53.0     3.6 

43.89    .05 

34.0    0.5 

38.14     .05 

29.7    1.5 

27.5 

36.36    .00 

59.6    0.4 

16.40     .18 

56.5     3.5 

43.92  +.01 

33.6    0.3 

38.17  +.01 

31.1      1.3 

Sept.  6.4 

36.34  -.04 

59.3  +0.9 

16.17 -.96 

59.9  +3.3 

43.91  -.03 

33.4  +0.1 

38.16  -.03 

32.3  +1.1 

16.4 

36.28    .08 

59.2    0.0 

15.85     .J6 

63.0    3.0 

43.86    .07 

33.4  -0.1 

38.10     .07 

33.3    0.8 

26.4 

36.19    .11 

59.2  -0.1 

15.44     .44 

65.9    9.7 

43.77     .10 

33.6    0.9 

38.02    .10 

34.0    0.6 

Oct.   6.3 

36.07    .13 

59.4    0.3 

14.96     M 

68.4     9.3 

43.65    .13 

33.9    0.4 

37.90    .13 

34.5    0.4 

16.3 

35.93    .14 

59.7    0.4 

14.43     .56 

70.4     1.8 

43.52    .14 

34.3    0.5 

37.77    .14 

34.7  40.1 

26.3 

35.78  -.16 

60.2  -0.5 

13.85  -.60 

71.9+1.3 

43.37  -.15 

34.8  -0.5 

37.62  -.15 

34  i7  -0.1 

Nov.  5.3 

35.63    .15 

60.7    0.6 

13.24     .69 

73.0    0.7 

43.22    .15 

35.4    0.6 

37.47    .15 

34.5    0.4 

15.2 

35.48    .14 

61.3    0.6 

12.62     .69 

73.4  +0.9 

43.07    .14 

36.0    0.6 

37.32    .15 

34.0    0.6 

25.2 

35.35    .13 

61.9    0.7 

12.00     .61 

73.3  -0.4 

42.94     .13 

36.6    0.6 

37.18    .14 

33.3    0.8 

Dec   5.2 

35.23    .11 

62.6    0.7 

11.40     .57 

*72.6     1.0 

42.82    .11 

37.2    0.6 

37.05     .19 

32.5    1.0 

15.2 

35.14  -.06 

63.3  -0.7 

10.85  -.59 

71.2-1.6 

42.72  -.09 

37.9  -0.6 

36.94  -.10 

31.4  -1.1 

25.1 

35.07     .06 

64.0    0.7 

10.36    .46 

69.4    9.1 

42.65    .06 

38.5    0.6 

36.85     .07 

30.2    1.9 

35.1 

35.02  -.03 

64.7  -0.7 

9.93  -.38 

67.0-9.6 

42.60  -.03 

39.1  -0.5 

36.79  -.05 

28.9  -1.3 
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APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

\ 

11  Cephei. 

Ik  Capricomi. 

79  Draeonia. 

a  Aqoarii. 

Mean 
Solar 
Date. 

Bight 
Ascension. 

Declination 

Bight 
Ascension. 

Declination 

Bight 
Ascension. 

Declination 
JITortft. 

Bight 
AaoensSon. 

DecUnattOB 

h     m 

21  40 

+70  47 

h     m 

21  47 

o       # 

—  14    4 

h     n 

21  51 

o         / 

+73    9 

h     m 

21  59 

O        # 

-  0  52 

Jan.   0.1 

13.61  -.45 

39.9  -«.9 

S 

3.57  -.05 

77.3  -0.3 

85.37  -.66 

It 

65.5  -9.1 

54.68  -.07 

m 

81.7-0.0 

10.1 

13.30     .96 

37.4     9.7 

3.53  -.03 

77.5    0.9 

34.86     .45 

63.1      9.5 

54.63    .04 

33.6    0.8 

30.1 

13.88    .96 

34.5    3.0 

3.53    .00 

77.7  -0.1 

34.46     .34 

60.4    9.0 

54.60  -.01 

33.4    0.8 

30.0 

13.67     .15 

31.4     3.9 

3.54  +.03 

77.7  +0.1 

84.18    .99 

57.3    3.9 

54.60  +.01 

34.1     0.7 

Feb.   9.0 

13.58  -.03 

18.1     3.3 

3.58    .06 

77.5     0.9 

34.03  -.09 

54.0    3.3 

54.63     .04 

34.8    0.6 

19.0 

13.61  -l-.OQ 

14.8  -3.3 

3.66  +.00 

77.3  +0.4 

34.01  +.06 

50.7  -3.3 

54.69  +.07 

85.3  -0.4 

» 

Mar.   1.0 

13.76    ^1 

11.6     3.1 

3.77    .13 

76.7     0.6 

34.13     .10 

47.5     3.9 

54.78    .10 

35.5  -OJB 

10.9 

13.03    .39 

8.6     9.8 

3.91     .16 

76.0     0.8 

34.39    .33 

44.4     9.9 

54.90     .14 

85.6  +0.1 

30.9 

13.40     .43 

5.9     9.4 

4.08     .19 

75.1     1.0 

34.78    .45 

41.6    9.6 

55.05    .17 

35.4     0.3 

30.9 

13.88    .88 

3.7     9.0 

4.39     .99 

74,0     1.9 

35.39    .56 

39.3    9.1 

55.34     .90 

34.9    0.6 

Apr.  9.9 

14.44  -{-.SB 

3.0  -1.4 

4.53  +.94 

73.8+1.3 

35.90  +.65 

37.4  -1.6 

55.45  +.93 

34.3  +0.9 

19.8 

15.07     .65 

0.9     0.8 

4.77     .97 

71.4     1.5 

36.58    .79 

36.3     1.0 

55.69    JB 

33.3    1.1 

29.6 

15.74     .69 

0.4  -6.9 

5.05     .99 

69.8    1.6 

37.33     .76 

.35.5  -0.4 

55.96     .97 

31.9    1.4 

Maj   9.8 

16.44     .70 

0.5  +0.4 

5.35     .30 

68.3    1.6 

38.11      .79 

35.4  +0.9 

56.24     .99 

30.4    1.6 

19.7 

17.14     .69 

1.3     1.0 

5.65     .31 

66.5     1.7 

38.90    .78 

35.9    0.8 

56.54     .30 

18.8    1.7 

39.7 

17.83  +.67 

3.6  +1.6 

5.96  +.31 

64.9  +1.6 

39.67  +.75 

.37.1  +1.4 

56.84  +.30 

17.0  +1.8 

June  8.7 

18.47     .69 

4.4     9.1 

6.37     .90 

63.3     1.6 

30.40    .71 

38.8    1.0 

57.14     .30 

15.1     1.0 

18.7 

19.06     .56 

6.8    9.5 

6.57     .99 

61.8     1.4 

31.08    .64 

40.9    9.4 

57.43     .98 

13.3    1.9 

1 

38.6 

19.58    .i8 

9.5     9.9 

6.85     .97 

60.4     1.3 

31.69    .55 

43.6    9.8 

57.70     .96 

11.4     1.8 

July  8.6 

30.03    .30 

13.6     3.9 

7.10     .94 

59.3    1.1 

33.19    .46 

46.6    3.1 

57.95     S& 

9.6    1.7 

18.6 

30.35  +.98 

15.9  +3.4 

7.33  +.90 

58.3  +0.9 

33.60  +.34 

49.8  +3.4 

58.17  +.90 

8.0  +1.6 

38.6 

30.59    .16 

19.4     3.6 

7.50     .16 

57.4     0.7 

33.88    .93 

53.3     3.6 

58.35     .16 

6.5    1.4  ^ 

' 

Aug.  7.5 

80.71  +.07 

33.1     3.7 

7.64     .19 

56.9    0.4 

33.05  +.11 

56.9     3.6 

58.49     .19 

5.3    IJ 

17.5 

30.73  -.04 

36.8     3.6 

7.73     .07 

56.6  +0.9 

33.09  -.08 

60.6     3.7 

56.58     .08 

4.1     1.0 

87.5 

30.03     .15 

30.4     3.6 

7.78  +.09 

56.5    0.0 

33.03    .14 

64.8    3.6 

58.64  +.03 

3.3    OJ 

Sept  6.4 

30.43  -.95 

33.8  +3.4 

7.78  -.08 

56.6  -0.9 

38.83  -.95 

67.8  +3.5 

58.65  -.01 

3.5 +0J 

] 

1 

16.4 

30.13     .34 

37.1     3.1 

7.74     .06 

56.9    0.4 

33.51     .36 

71.1     3.9 

58.63    .05 

8.1    OJ 

J 

36.4 

19.75    .43 

40.0    9.8 

7.66     .09 

57.4     0.5 

33.10     .46 

74.3    9.9 

58.55     .06 

1.9  40.1 

Oct.    6.4 

19.38     .50 

43.7    9.4 

7.56     .19 

58.0    0.6 

31.60     .54 

77.0     9.6 

58.46     .11 

1.8  -0.1 

16.3 

18.75    .56 

44.9    9.0 

7.43     .14 

58.6    0.7 

31.08    '.61 

79.4     9.9 

58.34     .19 

3.0    0.9 

36.3 

18.17  -.60 

46.6  fl.5 

7.39  -.15 

59.3  -0.7 

30.37  -.67 

81.3  41.7 

58.31  -.14 

3.3  -0.4 

Nov.  5.3 

17.55     .63 

47.8    0.9 

7.14     .15 

GO.O    0.7 

89.68    .71 

83.8     1.9 

58.07    .14 

3.7    0.5 

15.3 

16.93     .64 

48.5  +0.4 

6.99     .14 

60.6    0.7 

88.95     .73 

83.6  +6.6 

57.93    .14 

3.3    04 

35.3 

10.38     .63 

48.6  -0.9 

6.85     .13 

61.3    0.6 

38.22     .73 

83.9    0.0 

57.79    .13 

3.9    0.7 

Deo.   5.2 

15.66     .60 

48.1     0.8 

6.73    .19 

61.8    0.5 

37.50     .71 

83.6  -0.6 

57.67    .19 

4.6    OJ 

15.3 

15.07  -.56 

47.0  -1.4 

6.63  -.09 

63.3  -0.5 

86.81  -.66 

83.7  -1.9 

57.56  -.10 

5.4  -0.6 

35.1 

14.54     .50 

45.3     1.0 

6.54     .07 

63.8    0.4 

36.18    .60 

81.3    1.8 

57.47     .06 

6.3    0.0 

■ 

35.1 

14.07  -.49 

43.1  HB.4 

6.48  -.04 

63.1  -0.9 

35.61  -.58 

79.3  -9.3 

57.40  -.05 

7.1  -0.9  J 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINOTON. 


Solar 
D»te. 


JftO.  0. 1 
10.  t 
dO.l 
30.0 

Feb.   0.0 

10.0 
Mmr.    1.0 

10.9 
^.9 
30.9 

Apr.  9.0 
19.8 
99.8 

Maj  9.8 
19.7 

99.7 
Jane  8.7 
18.7 
98.6 
July   8.6 

18.6 
98.6 
Aag.  7.5 
17.5 
97.5 

Sept.  6.4 
16.4 
96.4 

Oct.  6.4 
16.3 

96.3 

Not.  5.3 

15.3 

95.9 

Dec.   5.9 

15.9 

95.1 
35.1 


a  Gruifi. 


Bight 


h     n 

22     1 


0.58  -.19 
0.48  .08 
0.43  -.03 
0.49  +.0] 
0.46     .06 

0.54  -l-.tO 
0.67  .15 
0.84  .10 
1 .05  .94 
1.31     M 

1.61  +.39 
1.94  .35 
9.31  .96 
9.70  .40 
3.11     .41 

3.53  +.49 
3  95  .41 
4.35  .30 
4.73  .87 
5.08     .93 

5.39  +.98 
5.65  .93 
5.86  .17 
6.00     .11 

6.08  +.05 

6.09  -.09 
6.04  .08 
5.94  .13 
5.79  .17 
5.60     .90 

5.38  -.93 
5.15  .94 
4.91  .93 
4.68  .99 
4.46     .90 

4.97  -.17 
4.19     .14 


DeoUnation 
Stnttk. 


-47  80 


n 


53.4  +1.9 
59.0     1.5 

50.4  1.6 

48.5  9.0 

46.3  9J9 

44.0  +9.4 

41.6  9.5 
39  1  9.5 
36.G    9.5 

34.1  9.5 

31.7  +9.3 

99.4  9.9 

97.3  9.0 

95.4  1.7 

93.8  1.5 

99.5  +1.1 
91.5     0.6 

90.9  +0.4 
90.7  0.0 
90.9  -0.4 

91.5  -0.8 

99.4  1.1 

93.7  1.4 

95.3  1 .7 
97.0     1.8 

98.9  -^.0 
30.9  9.0 
39.9     1 .9 

34.8  1.8 

36.5  ).6 

38.0  -1.3 

39.9  1.0 

40.0  0.6 

40.4  -0.9 
40.4  +0.9 

40.1  40.6 
39.3     1.0 


$  Aqoarii. 


Sight 
Aao^skm. 


h     m 

22  10 


48.00  -.07 
47.94  .06 
47.91  -.09 
47.90  +.01 

47.93  .04 

47.98  +.07 
48.06  .10 
48.17  .13 
48.39  .16 
48.49     .19 

48.70  +.99 

48.94  .95 
49.90  .97 
49.48  .99 
49.78     .30 

50.09  +.31 
50.39  .30 
50.69     .99 

50.98  .97 
51.94     .94 

51.46  +.91 
51.66  .18 
51.89  .13 
51.93     .09 

51.99  +.05 


59.09 
59.00 
51.94 
51.86 


.00 

-.04 

.07 

.10 


4.00  -.10      38.9  +1.3]  50.81  -.06 


51.75     .19 

51.69  -.13 
51.48  .14 
51.35  .14 
51.91  .13 
51.08     .19 

50.97  -.10 
50.88     .08 


DecUnatloB 
South, 


O  I 

6  20 


69.4  -0.6 
63.0  0.5 
63.4  0.4 
63.7  0.9 
63.9  -0.1 

63.9  +0.1 

63.7  0.3 

63.3  0.5 

69.6  0.7 

61.8  1.0 

60.7  +1.9 

59.4  1.4 

57.9  1.5 
56.3  1.7 
54.6    1.8 

59.8  +1.8 

51.0  1.8 
49.3  1.7 
47.6  1.6 

46.1  1.4 

44.8  +1.9 

43.6  1.0 

42.7  0.8 

49.0  0.6 
41.6     0.3 

41.3  40.1 
41.3  -0.1 

41.5  0  9 

41.8  0.4 

49.3  0.5 

49.8  -0.6 

43.4  0.6 

44.1  0.7 

44.8  0.7 
4.5.5     0.7 

46.9  -0.7 
40.8  0.6 
47.3  -0.5 


K  Aqiiarii. 


Bight 


li     m 

22  19 

8 

96.40  -.08 

96.33  .06 
96.99  -.08 

96.97  .00 

96.98  +.09 

96.31  +.05 

96.38  .08 
96.48  .19 
96.69  .15 
96.78    .18 

96.98  +.91 
97.91     .94 

97.47  .97 
97.74  .98 
98.04     J» 

98.34  +.30 

98.64  .80 

98.94  .99 

99.99  .97 

99.48  .94 

99.71  +.91 
99.90  .16 
30.06  .14 
30.17     .09 

30.95  .05 

30.97  +.01 

30.96  -.03 
30.99  .06 
30.14  .09 
30.04     .11 

99.99  -.13 
99.78    .13 

99.65  .13 
99.51     .13 

99.39  .19 

99  97  -.11 
99.17  .09 
99.09  -.07 


Deollnation 
North. 


+  0  47 


/# 


59.1  -0.9 
58.9  0  0 
57.4     0.8 

56.6  0.7 
55.9     0.6 

55.4  -0.5 
55.0  -0.3 

54.8  0.0 
55.0  +0.3 

56.4  0.5 

56.0  +0.8 

57.0  1.1 

58.9  1.3 

59.7  1.5 

61.3  1.7 

63.1  +1.9 

65.0  1.9 
66.9  1.9 
68.9  1.9 

70.8  1.8 

79.5  +1.7 

74.1  1.5 

75.6  1.3 
76.8     1.1 

77.8  0.9 

78.6  +0.7 
79. 1     0.4 

79.4  +0.9 
79.6    0.0 

79.5  -0.9 

79.3  -0.3 

78.9  0.5 

78.4  0.6 

77.8  0.7 
77.0    0.8 

76.9  -0.8 

75.4  0.9 

74.5  -0.9 


9  Aqoarii. 


Bight 
Asoensioii. 


h     m 

22  29 


99.01  -.08 
98.94     .06 

98.88  .04 
98.86  -.01 
98.86  +.09 

98.89  +.04 
98.94  .08 
99.04  .11 
99.16  .14 
99.39    .18 

99.51  +Jil 
99.74  .94 
99.98  .96 
30.96  .98 
30.55    .80 

30.85  +.30 
31.15  .30 
31.45  .90 
31.74  .97 
39.00     .95 

39.94  +JB 
39.44  .16 
39.61     .14 

39.74  .10 
:)9.89    .06 

39.86  +.09 
39.86  -.09 
39.89    .06 

39.75  .08 
39.65     .11 

89.54  -.19 
39.49  .13 
39.98  .13 
39.15  .13 
39.09    .19 

31.91  -.11 
31.81  .09 
31.79 -.08 


Decllnatioii 


-  0  41 


// 


76.9  -0.9 

77.0  0.8 
77.8    0.7 

78.5  0.7 

79.1  0.5 

79.6  -«.4 
79.8  -0.1 

79.8  +0.1 
79.6  0.4 
79.1     0.6 

78.4  +0.9 
77.4  1.1 
76.1  1.4 
74.6  1.6 
73.0     1.7 

71.9  +1.9 
69.3    1.9 

67.3  1.9 

65.4  1.9 

63.6  1.8 

61.9  +1.6 
60:3     1.5 

59.0  1.3 

57.8  1.0 

56.9  0.8 

56.9  +0.6 

55.7  0.4 
55.4  49.9 

55.4  0.0 

55.5  —0.9 

55.8  -0.4 

56.9  0.5 

56.8  0.6 

57.4  0.7 

58.1  0.7 

58.9  -0.8 
59.7     0.8 

60.5  -0.8 
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APPABENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTOV. 

996  Cephei  (B.) 

C  Pegaai. 

1  Ophei. 

AAqt 

nariL 

III 

Bight 
Aaoensloii. 

DeoUiiatlini 
ywrth. 

Bi^t 
Aaowaion. 

DaoUnattoB 
yorth. 

Bight 
AaoenaloB. 

DeoUantton 

Bi^i 

DeeliMtim 

h     m 

22  80 

+75  38 

h     m 

22  35 

+ 10  14 

h      m 

22  45 

+  65  85 

22  46 

e        f 

—  8  10 

Jan.   0.9 

• 

15.59  -.73 

39.4  -1.6 

45.86  -.00 

II 
15.6  -1.8 

• 
37.00  -.40 

8L0  -1.5 

a 
39.16  -.00 

71?3-t.6 

10.1 

14.90     .M 

37.5    8.1 

45.77     .07 

14.4     1.8 

36.61     .36 

70.3    8.0 

39.06    .07 

71.9     0.5 

90.1 

"  14.31      .53 

35.9    fL5 

45.71     .05 

13.9     1.8 

36.98  >.30 

77.0     8.4 

39.00    .05 

.  79.3     0.4 

30.1 

13.84     .40 

39.5    8.0 

46.67  -.03 

19.0     1.8 

36.00     .83 

74.4     8.8 

38.96  -.08 

79.6  -6.9 1 

1 

Feb.   9.1 

13.51     X 

99.4     3.1 

45.66    .00 

10.8     1.1 

35.81     .15 

71.5     3.0 

38.95    .00 

79.7     0.6 

19.0 

13.33  -.10 

96.9  -3.3 

45.68  +.03 

9.7  -1.0 

36.70  -.07 

68.4  -3.1 

38.96  +.» 

79.7  +«.l 

Mar.   1.0 

13.39  •I-.07 

99.9    3.8 

45.79    .07 

8.8     0.8 

35.68  +.03 

65.9     3.1 

39.01     .06 

79.4     9.9! 

11.0 

13.47     .83 

19.7    3.1 

45.81     .10 

8. 1     0.6 

35.76    .13 

69.9    8.0 

39.08    .00 

79.0     6.6' 

90.9 

13.78     .30 

16.7     8.8 

45.99     .14 

7.7  -0.3 

35.93     .to 

50.3    8.7 

30.19    .13 

71.3     0.8 

30.9 

14.94     .53 

14.1     8.5 

46.08    .17 

7.6     0.0 

36.19    .31 

56.7     9.4 

39.34     .16 

70.4     1.0 

Apr.  9.9 

14.84  •I-.65 

1 1 .8  -8.0 

46.97  +.80 

7.8  +0.4 

36.55  +.30 

54.6  -1.8 

39.69  +.90 

60.3  +lJi 

19.9 

15.55     .76 

10.0     1.5 

46.49    .83 

8.3    0.7 

36.97     .46 

59.9     1.4 

39.73    .93 

67.9     1.4 

29.8 

16.35     .83 

8.8    0.0 

46.74     .86 

9.9     1.0 

37.46     .50 

51.8     0.8 

39.97    M 

66.4     1.6 

May   9.8 

17.99     .80 

8.9  -0.3 

47.01     .86 

10.4     1.3 

38.00    .56 

51.9-0.3 

40.94     .98 

64.7     1.7 

19.8 

18.19     .01 

8.9  +0.3 

47.30     .30 

11.9     1.6 

51.9  +6.3 

40.59    M 

69.9     1.8 

99.8 

19.04  +.00 

8.8  +0.0 

47.60  +.30 

13.6  +1.8 

39.16  +.56 

• 

51.9  +0.8 

40.83  -+.30 

61.0  +1.0 

Juii«  8.7 

19.93     .87 

10.0    1.4 

47.91     .30 

15.5    8.0 

39.74     .57 

53.0     1.5 

41.13     .31 

59.1     1.0 ; 

18.7 

90.78    .81 

14.7     8.0 

48.91     .80 

17.6    8.1 

40.30     .56 

54.8    8.0 

41.44     .30 

57.3     1.6 

98.7 

91.56     .74 

13.9     8.4 

48.50     .86 

19.7     8.8 

40.83     .50 

57.0    8.4 

41.74     M 

55.5     1.7 , 

July   8.6 

99.95    .64 

16.5     8.8 

48.76     .85 

91.9    8.8 

41.31     .45 

59.6    9.8 

49.01     .97 

53.9     1.6  '• 

18.6 

99.83 +.58 

19.5  +3.8 

49.00  +.88 

94.0  +8.1 

41.73  +.38 

69.5  +3.1 

49.97  +.94 

59.4  +1.4 

98.6 

93.30    .40 

99.8     3.4 

49.91     .10 

96.0     8.0 

49.08     .31 

65.8    3.3 

49.49     .90 

51.9        1.1   ; 

Aug.  7.6 

9:^.63     .87 

96.3    3.6 

49.38     .15 

98.0     1.8 

49.35     .83 

69.9    3.5 

49.67     .16 

50.1     0.9 

17.5 

93.83  +.13 

30.0     3.7 

49.50     .11 

99.7     1.7 

49.54     .14 

79.8    3.6 

49.89     .19 

49.4     0.6 

97.5 

93.89  -.01 

33.7    3.7 

49.59     .06 

31.3     1.5 

49.64  +.06 

76.4     3.6 

49.99    .06 

48.8    0.4 

8«pt.  6.5 

93.89  -.14 

37.3  +3.6 

49.63  +.08 

39.6  +1.8 

49.66  -.08 

80.0  +3.5 

49.98  +.04 

1 

48.6  +0.9 

16.5 

93.61     .87 

40.9    3.5 

49.63  -.08 

33.8     1.0 

42.59     .10 

83.4     3.4 

43.00     .00 

48.5    0.0 

96.4 

93.27     .40 

44.3     3.3 

49.60     .OS 

34.7    0.8 

49.45     .18 

86.8     3.8 

49.97  -.04 

48.7  -0.3 , 

Oct.    6.4 

99.81     .56 

47.5     3.0 

49.53     .06 

35.3     0.5 

49.24     .85 

89.8    8.0 

42.99     .07 

49.0    0.4 

16.4 

29.96     .61 

50.4     8.7 

49.44     .10 

36.7     0.3 

41.95     .31 

92.6    8.6 

49.84     .00 

49.5    03 

1 

96.3 

21.00 -.60 

52.8  +8.8 

49.33  -.18 

35.9  +6.1 

41.62 -.36 

94.9  +8.1 

49.73  -.11 

1 
50.1  -0.6 

Nov.  5.3 

20.87     .76 

54.8     1.7 

49.20     .13 

35.8  -0.8 

4 1 .23     .40 

96.9     1.7 

49.61     .19 

50.8    0.7 

15.3 

90.08     .81 

56.3     1.8 

49.06     .13 

35.5    0.4 

40.8  (     .43 

98.3     1.8 

49.48     .13 

51.5    0.7 

95.3 

19.25     .84 

57.9  +0.6 

48.93     .13 

35.0    0.6 

40.36     .45 

99.9  +0.6 

49.36     .13 

59.3    0.7 

Deo    5.9 

18.40     .84 

57.5    0.0 

48.80     .13 

34.4     0.8 

39.90     .46 

99.5    0.0 

49.93    .19 

53.0    0.7 

1 

15.9 

17.57  -.88 

57.9  -0.6 

48.68  -.18 

33.5  -0.0 

39.44  -.45 

99.9  -0.6 

49.11  -.11 

63.7  -0.7 

95.9 

16.77     .77 

56.3     1.8 

48.56     .10 

39.5     1.1 

39.00     .43 

98.3     1.8 

49.00     .10 

54.3    OJ 

35.9 

16.09  -.71 

54.8  -1.8 

48.47  -.08 

31.4  -1.8 

38.58  -.30 

96.9  -1.7 

41.91  -.06 

54.0  -0.5  1 
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APPABENT  PLACES  FOB  THE  UPPEK  TBAMSIT  AT  WA8HJNOTON. 


Mean 
Solar 
I>«te. 

a  Piscis  AoBtraliB. 
(Fomalkaut.) 

a  Pecasi. 
(MurlM.) 

0  Cepbei. 

0  Piociom. 

DecUnfttioD 
Stmlh. 

Bight 
Anfloimkm. 

ITorth. 

Bight 

DecUiuitioii 

Bight 
AflooDBion. 

• 

DeoIhiatioB 

^bnA. 

b     m 

22  51 

-30  13 

h     m 

22  59 

+  14  85 

h     m 

23  13 

+67  29 

h     m 

23  22 

o         # 

+  5  45 

Jm.    0.9 

• 

19.74  -.11 

49.8  40.9 

8 

4.38  -.11 

36.0  -1.1 

57.09  -.47 

34.5  -1.1 

■    • 
10.58  -.11 

1 1'.'o  -0.9 

10.2 

19.64     .09 

49.5    0.5 

4.98     .00 

34.8    1.9 

56.56    .43 

33.1     1.6 

10.48    .10 

10.1     0.9 

90.1 

19.56     .06 

41.9    0.7 

4.19     .07 

33.5    1.3 

56.15     .38 

31.9    9.1 

10.38    .08 

9.9     0.9 

30.1 

19.51     .04 

41.0     1.0 

4.13     .05 

39.9    1.3 

55.80    .31 

98.8    9.5 

10.31     .06 

8.3     0.9 

Feb.    9.1 

19.49  -.01 

39.9     1.9 

4.09  -.09 

30.8    1.3 

55.53    JO 

96.1     9.8 

10.96    .04 

7.4     0.8 

19.0 

19.50  <|-.03 

38.6  +1.5 

4.08  +.01 

99.6  -1.9 

55.34  -.14 

93.9  -3.0 

10.94  -.01 

6.7  -0.7 

Mar.    1.0 

19.55     .06 

37.0     1.7 

4.11     .04 

98.4    1.0 

55.94  -.04 

90.1     3.1 

10.94  +.09 

6.1     0.5 

11.0 

19.63     .10 

35.9     1.9 

4.17     .08 

97.5    0.8 

55.95  +.06 

17.0    3.0 

10.98    .05 

5.7  -0.3 

20.9 

19.74     .14 

33.3    9.0 

4.96     .11 

96.8    0.5 

55.37     .17 

14.0     9.9 

10.35    .09 

5.6     0.0 

30.9 

19.90     .18 

31.9    9.1 

4.39    .15 

96.5  -0.9 

55.59     .97 

11.3     9.6 

10.46    .13 

5.7  +0.8 

Apr.  9.9 

90.10  -{-.fil 

99.1  +9.9 

4..56  +.19 

96.4  +0.1 

55.91  +.36 

8.9-9.9 

10.60  +.16 

6.1  -H).6 

19.9 

90.39     .95 

96.9     9.9 

4.77     .99 

96.7    0.5 

56.39     .45 

6.9     1.7 

10.78    .90 

6.8     0.8 

29.6 

90.59     .96 

94.7     9.9 

5.01     .95 

97.4     0.8 

56.80     .59 

5.5     1.9 

11.00     .93 

7.8     1.1 

May   9.8 

90.88     .31 

99.5     9.1 

5.97     .98 

98.4     1.9 

57.35    .57 

4.5  -0.6 

11.95     .96 

9.0     1.4 

19.8 

1 

91.90     .33 

90.4     9.0 

5.56     .30 

99.7     1.5 

.57.94     .61 

4.9     0.0 

11.59     .98 

10.5     1.6 

1 

29.8 

91.53  +.84 

18.5  +1.8 

5.86  +.31 

31.3  +1.7 

58.56  +.63 

4.4  +0.5 

11.81  +.30 

19.9  +1.8 

June  8.7 

91.88    .34 

16.7     1.6 

6.18     .31 

33.1     1.9 

59.19    .63 

5.9    1.1 

19.19    .30 

14.1      1.9 

18.7 

99.99    .34 

15.9     1.4 

6.48     .30 

35.1     9.1 

59.89    .61 

6.6    |.6 

19.49     .30 

16.1     9.0 

98.7 

99.55     .33 

14.0     1  1 

6.78     .99 

37.3    9.9 

60.4 1     .57 

8.4    9.1 

19.79     .99 

18.1     9.0 

July   8.7 

99.87    .30 

13.1     0.7 

7.06     .97 

39.5    9S 

60.96    .53 

10.8    9.5 

13.01      .98 

90.9    9.0 

18.6 

93.16  •f-.98 

19.5  -H).4 

7.39  +.94 

41.8 +9  Ji 

61.46  +.46 

13.5  +9.9 

13.98  +.95 

99.1  +1.9 

98.6 

93.41     .94 

19.3     0.0 

7.54     J21 

44.0     9.9 

61.89     .39 

16.5     3.9 

13.59     .99 

94.0     1.8 

Aug.  7.6 

93.63    .10 

19.4  -0.3 

7.73     .17 

46.1     9.1 

69.94     .31 

19.8     3.4 

13.79     .19 

95.7     1.7 

17.6 

93.80    .14 

19.9     0.6 

7.88     .13 

48.1     1.9 

69.59    .93 

93.3     3.5 

13.89     .15 

97.3     1.5 

97.5 

93.99    .10 

13.6     0.0 

7.99     .00 

49.9     1.7 

69.70    .14 

96.9     3.6 

14.09    .11 

98.7     1.9 

Sept.  6.5 

93.99  -f-.OS 

14.G  -1.1 

8.05  +.04 

51.5  +1.5 

69.80  +.06 

30.5  +3.6 

14.11   +.07 

99.8  +1.0 

16.5 

94.01     .00 

15.9     1.3 

8.08    .00 

59.9     1.3 

69.80  -.04 

34.1     3.5 

14.16 +.03 

30.7    0.8 

96.4 

9:5.99  -.04 

17.9     1.4 

8.06  -.03 

54.1     1.0 

69.79     .19 

37.6     8.4 

14.18    .00 

31.4     0.6 

Oct.    6.4 

9:).93    .08 

18.7    1.5 

8.09    .06 

55.0     0.8 

69.56     .90 

40.8     3.1 

14.16 -.04 

31.8    0.3 

16.4 

93.83    .11 

90.9    1.4 

7.94     .00 

55.7     0.5 

69..39    .97 

43.8    9.9 

14.10     .06 

39.0  +0.1 

96.4 

93.71  -.13 

91.6-1.4 

7.84  -.11 

56.1  +0.3 

69.09  -.34 

4G.5  49.5 

14.03  -.09 

39.1  -0.1 

Nov.  5.3 

93.57    .15 

93.0    1.3 

7.79     .19 

56.9    0.0 

61.65     .30 

48.8    9.0 

13.93    .10 

31.9     0.8 

15.3 

93.41     .16 

94.1     1.1 

7.60     .13 

56.9  -0.3 

61.93    .44 

50.6     1.6 

13.83    .11 

31.6    0.4 

95.3 

93.95    .16' 

95.0    0.8 

7.47     .13 

55.9     04 

60.78    .47 

51.9     1.0 

13.71     .19 

31.1     0.6 

Dec.   5.3 

93.10     .15 

95.7     0.6 

7.33     .13 

55.3    0.7 

60.30     .49 

59.7  +0.4 

13.59    .19 

30.4     0.7 

13.9 

99.95  -.14 

96.9  .  0.3 

7.90  -.19 

54.5  -0.9 

59.81  -.49 

59.8  -0.9 

13.46  -.19 

99.7  -0.8i 

95.9 

99.89    .19 

96.3    0.0 

7.08    .11 

53.6     1.0 

59.39     .48 

59.4     0.7 

13.35    .11 

98.9     0.9 

85.9 

92.70  -.10 

96.9  +0.3 

6.97  -.10 

• 

59.5  -1.9 

58.84  -.46 

51.3  -1.3 

13.94  -.11 

98.0  -0.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WAHUINGTON. 

I  Piioiiim. 

Y  Cepbei. 

Groombridge  4163. 

ciiPiflcimi. 

Mean 
Solar 
Date. 

Right 
Asoenaion. 

Decllnatioii 
Kwrth. 

Bight 
Asoenaion. 

Declination 
North. 

Right 
Asoenaion. 

irorih. 

Aaoensioi). 

I>eoIliiaMoB 
MarUL 

h     m 

23  34 

O           / 

+  50 

h     m 

23  34 

+76  69 

h      m 

23  49 

+73  46 

h     m 

28  53 

+  6  13 

Jan.    0.2 

4.74  -.11 

30.8  -0.0 

• 

41.30 -.88 

64.5  -0.6 

18.79  -.69 

51 .4  -0.5 

a 
27.11  -.19 

66.7  ^J$ 

10.9 

4.63     .10 

29.9    0.0 

40.44     .84 

63.5     1.3 

18.10    .67 

50.6    1.1 

26.99    .11 

54.8    0.9 

20.2 

4.54     .00 

29.0    0.9 

39.63     .76 

62.0    1.8 

17.45    .69 

49.2    1.7 

26.89    .10 

53.9    0.9 

30.1 

4.46     .07 

28.2    0.8 

38.92     .65 

59.9     9.3 

16.87    .54 

47.3    9.9 

26.79    .08 

53.1     OJ 

Feb.   9.1 

4.40     .06 

27.4    0.7 

38.32     .59 

57.4     9.7 

16.37     .44 

44.9    9.6 

26.72    .06 

62.3    M 

19.1 

4..36  -.09 

26.7  -0.6 

37.87  -.37 

54.5  -3.0 

15.98  -.33 

42.1  -9.9 

26.66  -.04 

51.6  -•.• ! 

Mar.    I.I 

4.36  4-.01 

26.  r    0.4 

37.58     .90 

51.5     3.1 

15.72    .10 

39.1     3.1 

26.64  -.01 

51.0    OJ 

11.0 

4.38    .04 

25.8  -0.9 

37.48  -.09 

48.3    3.9 

15.59  -.06 

36.0    3.1 

26.64  +.08 

50.6  -0.3 

21.0 

4.44     .08 

25.7    0.0 

37.55  +.17 

45.2    3.1 

15.61  +.09 

32.9    3.0 

26.68    .06 

50.5     0.6 

30.9 

4.54     .19 

25.8+0.3 

37.80     .34 

42.1     9.9 

15.78     .94 

29.9    9.0 

26.76    .10 

60.5 +«.> 

Apr.   9.9 

4.67  +.15 

26.3  +0.6 

38.23  +.51 

39.4  -9.5 

16.09  +.38 

27.2  -9.6 

26.88  +.14 

60.0 +«.« 

19.9 

4.85    .10 

27.0     0.0 

38.82    .65 

37.0     9.1 

16.54     .60 

24.8    9.9 

27.03    .18 

51.5    0.8 

29.0 

5.06     .S3 

28.0     1. 1 

39.54     .78 

35.1     1.7 

17.10     .61 

22.8    1.7 

27.23    .91 

52.4     1.1 

May   9.9 

5.30     .96 

29.2    1.4 

40.38     .88 

3.3.7    1.1 

17.76     .70 

21.4     1.9 

27.46    M 

63.6     1.3 

19.8 

5.57     .96 

30.7     1.6 

41.31     .05 

32.9  -0.6 

18.50    .77 

20.4    0.7 

27.72    Jtr 

55.0     1.5 

29.8 

5.86  -I-.30 

32.4  +1.8 

42.29  1.00 

32.6     0.0 

19.30  +.81 

20.0  -0.1 

28.00  +.90 

66.7  +1.7 

Julie  8.8 

6.16    .30 

34.3    1.0 

43.30  i.oi 

32.9  +0.6 

20.13     .83 

20.2  +0.5 

28.29    .30 

68.5    1.9 

18.7 

6.47     .31 

36.2    9.0 

44.30     .90 

33.8     1.9 

20.96     .83 

21.0    1.0 

28.60     .31 

60.4    9.0 

28.7 

6.77     .30 

38.2    9.0 

45.28     .05 

35.2    1.7 

21.78    .80 

22.3    1.6 

28.91     .30 

62.4    9.0 

July  8.7 

7.06     .98 

40.2    9.0 

46.19     .88 

37.2    9.9 

22.57    .75 

24.2    9.0 

29.20    M 

64.5    9.0 

18.7 

7.34  +.96 

42.2  +1.9 

47.03  +.70 

89.6  +9.6 

23.29  +.60 

26.4  +9  5 

29.49  +.97 

66.4  +1.0 

28.6 

7.58     .93 

44.0     1.8 

47.77     .68 

42.4     3.0 

23.94     .60 

29.1     9.0 

29.74     .94 

68.3    1.8 

Aug.  7.6 

7.80     .90 

45.7     1.6 

48.39     .56 

45.5     3.9 

24.50     .51 

:».!     3.9 

29.97     .91 

70.1     1.7 

17.6 

7.98     .16 

47.2     1.4 

48.89     .43 

48.9     3.5 

24.96     .41 

35.4    3.4 

30.17     .18 

71.7     1.6 

27.C 

8.12    .19 

48.6     1.9 

49.24     .99 

52.5     3.6 

25.32    .30 

38.9     3.6 

30.33    .14 

73.1     1.3 

Sept.  6.5 

8.23  +.06 

49.6  +1.0 

49.46  +.14 

56.2  +3.7 

25.56  +.18 

42.5  +3.7 

30.45  +.10 

74.3  +1.1 

16.5 

8.29     .04 

50.5     0.7 

40.53     .00 

59.9     3.7 

25.68  +.07 

46.2    3.7 

30.53     .06 

75.2    0^  ; 

26.5 

8.31  +.01 

51.1     0.5 

49.46  -.14 

63.6     3.6 

25.69  -.05 

49.9    3.6 

:i0.58  +.03 

75.9    0.6 

Oct.    6.4 

8.30  -.09 

51.5    0.3 

49.24     .98 

67.2     3.5 

25.59     .16 

53.5    3.5 

30.59  -.01 

76.4     0.4 

16.4 

8.26     .05 

51.7  +0.1 

48.90     .41 

70.5     3.9 

25.37     .97 

56.8    3.3 

30.57     .04 

76.7  +0.9 

26.4 

8.20  -.07 

51.7-0.1 

48.42  -.54 

73.6  +9.0 

25:05  -.37 

60.0  +3.0 

30.52  -.06 

76.7    0.0 

Nov.   5.4 

8.12    .00 

51.5    0.3 

47.8:1     .65 

76.4     9.5 

24.64     .46 

62.8    9.6 

30.45    .08 

76.6  -0.9 

15.3 

8.02    .11 

51.1     0.4 

47.13     .74 

78.7    9.1 

24.13     .54 

65.1     9.1 

:)0.36    .10 

76.3    0.4 

25.3 

7.90     .11 

50.6    0.6 

46.35     .89 

80.6     1.5 

23.55     .61 

67.0     1.6 

30.26    .11 

75.9    0.5 

Dec.    5.3 

7.79     .19 

50.0    0.7 

45.50     .87 

81.8    1.0 

22.91     .66 

68.4     1.1 

30.14     .11 

75.3     0.6 

15.3 

7.67     .19 

49.3  -0.8 

44.61  -.00 

82.5  +0.4 

22.23-60 

69.2  +0.5 

30.03  -.19 

74.6  -0.7 

25.2 

7.55     .11 

48.5    0.8 

43.70     .00 

82.6  -0.3 

21.53— /» 

69.4  -0.1 

29.91     .19 

73.9    0.8 

35.2 

7.44  -.11 

47.6  -0.0 

42.80  -.80 

82.0  -0.0 

20.82  -.60 

69.0  -0.7 

29.79  -.11 

73.0  -OJ 
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APPARENT 

RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Sdfav 
Dttte. 

^Caamop. 

22An€lroii]. 

ff  Androm. 

iCeti. 

6  Un.Min.,  44  Pisoinm. 

S.  P.      ! 

ir  Androm. 

0  Caesiop. 

O          t 

31  28 

h     m 

0    3 

O           1 

44  33 

b     m 

0    4 

53  50 

h     m 

0  12 

99  28 

h     m 

0  13 

358  20 

h     m 

0  13 

0      /  1           0       / 

88  41        56  54 

h     m  '           h     m 

0  19          0  80 

42  20 

h     m 

0  38 

(Dee.  30.3) 

• 

6.43- 

.34 

24.10- 

.89 

• 
22.55  -  .17 

8 

36.61  -  .11 

8 

61.79  47.70 

8                              8 

313.28-  .13   47.80-  .18 

• 

23.04-  .94 

IJan.      9.2 

6.10 

.39 

2:^.88 

.90 

22.38      .16 

36.50      .11 

69.40    7.60 

33.15      .19 

47.62     .17 

22.80     .84 

19.2 

5.79 

.30 

23.69 

.19 

22.22      .16 

36.39      .11 

76.80    7.15 

3.3.O0      .10 

47.46      .16 

22.55     .93 

29.2 

5.50- 

.98 

2:^.50  - 

.16 

22.06-  .16 

36.29-  .10 

83.69  +6.55 

32.95  -  .00 

47.30 -.15 

22.33  -  .99 

Ang.  26.6 

10.64-1- 

.n 

27.67  + 

.18 

25.85  +  .18 

39.66+  .17 

24.:)5-3.]4 

36.24  +  .16 

50.88  +  .18 

26.35+  .95 

oopt.    5.5 

10.83 

.16 

27.83 

.13 

26.01      .14 

39.81      .13 

21.71     9.14 

36.39      .14 

51.05      .16 

26.57     .19 

15.5 

10.96 

.10 

27.94 

.00 

26.13      .10 

39.92      .00 

20.06    1.19 

36.51      .10 

51.19      .19 

26.73      .14 

25.5 

11.02-^ 

.04 

28.01  + 

.04 

26.20      .05 

39.99     .06 

19.47  H).04 

36.58     .06 

51.28      .67 

26.84      .09 

Oot.      5.5 

11.03- 

.09 

28.02  - 

.01 

26.22  +  .01 

40.03+  .09 

19.97+1.05 

36.62  +  .03 

51.33+  .04 

26.91  +  .04 

15.4 

10.97- 

.06 

27.99- 

.04 

26.22  -  .08 

40.02-  .09 

21.57 -^9.15 

36.63     .00 

51.35      .00 

26.93      .00 

25.4 

10.87 

.14 

27.93 

.06 

26.18     .06 

39.!)9      .04 

24.26    3.94 

36.61  -  .04 

51.33-  .03 

26.91  -  .04 

Hot.     4.4 

10.71 

.19 

27.83 

.19 

26.11      .09 

39.94      .07 

28.05    4.30 

36.56      .06 
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26.85      .08 

14.4 

10.50 

.93 

27.69 

.16 

26.01      .19 

39.86      .09 

32.85    5.96 

36.49      .06 

51.21      .10. 

26.75     .19 

24.3 
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.96 

27.52 

.16 

25.88     .14 

39.77      .10 

38.57    6.11 

36.41      .09 

51.10      .19 

26.61      .16 
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9.98- 

.98 

27.34- 

.90 

25.74  -  .15 

39.66-  .11 

45.07  +6.80 

36.31  -  .10 

50.98-  .13 

26.44 -.16 

14.3 

9.67 

.39 

27.13 

.91 

25.58     .17 

39.55     .19 

52.16    7.30 

36.20     .11 

50.84      .14 

26.25     .90 

24.2 

9.34 

.39 

26.92 

.99 

25.40     .18 

39.42     .13 

59.68    7.60 

36.09     .19 

50.69      .16 

26.04      .81 

34.2 

9.02- 

.39 

26.70- 

.99 

25.23-  .17 

39.30-  .19 

67.38  +7.70 

35.97- .19 

50.62-  .17 

25.82-  .89 
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S.  P. 
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0  42 

29'' 1 

h 
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0      1 
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h     m 

0  53 
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49  10 
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8 
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.19 
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.33 

8 
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8 
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8 
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8 
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8 
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8 
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.35 

25.ti7      .19 
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55.06      .13 

46.17    9.83 

7.10      .19 

19.2 

45.76 
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50.36 

.35 

25.68      .19 

23.18    9.79 
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1 
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50.03  - 
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Sept.    5.6 
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10.16+  .96 

15.5 

49.09 

.19 

55.29 

.90 

29.40      .15 

45.89    1.09 

57.05      .30 

58.02      .14 

.37.58    1.17 

10.39      .90 
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49.19 

.06 
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.05 
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.17 
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24.4 
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.08 
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.99 
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.00 
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.96 

29.34      .13 
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.10 
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38.68  -9.50 
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24.3 

48.85 

.11 

54.33 

.33 

29.04      .16 
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55.57      .55 
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10.44      .16! 

34.2 
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.19 
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35 

28.87-  .17 
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55.01  -  .57 
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t 
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(Dec.  30.3) 

Jan.     9.9 
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18.01  49.99 
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.1.5.70+3.16 
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m 
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52.51  -  .10 
52.31      .98 

51.95  .46 


51.39- 
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h      m  ;  h     m 


3  38 


3  48 


•  s 

35.57  -  .06   23.94  -  .99 

3.5.48  .10   23.60  .30 

35.37  .13    23.16  .49 
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28.33      .59 

28.81  +  .44 
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29.74  +  .61 
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29.24  -  .35 
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B 

48.17-  .86 
47.21  1.06 
46.05  1.99 
44.77  1.34 
43.38    1.49 

41.94-1.46 
40.47  1.46 
39.02-1.43 

44.39+  .90 

45.19+  .70 
45.79  .48 
46.16+  .94 
46.27  -  .09 
46.13       97 

45.74  -  .51 
45.12  .74 
44.27-  .97 


63.43  -  .50 
62.79  .60 
62.05  .78 
61.24  .84 
60.37      .88 

59.48  -  .80 

58.59  -  .80 

62.60  4  .56 
6:).  13      .48 

63.55+  .35 
63.84  .91 
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63.60      .93 

63.50-  .38 
63.03  .98 
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67  16 
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25.33  .05 
25.26  .10 
25.14  .13 
25.00      .16 

24.83-  .10 
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24.44  -  .10 

27.48  +  .97 

27.73+  .93 
.90 
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28.50+  .06 
28.54  +  .09 
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8 
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13.57      .11 
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.91 
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16.10+  .98 
16.37      .96 
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17.20      .07 
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B 
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8 
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57.83  -  .18 
57.64  -  .19 
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31.:)0  .93 
31.06-  .94 
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46.42 


.14 

.11 


35.49 
.35.65 


.19 
.15 


46.52+  .07'  :)5.78+  .10 
46.57+  .03  .35.85+  .05 
46.58  -  .09   35.87      .60 


oPeraeL 


42*' 35 

h     m 

4    0 


24.91  - 

24.82 

24.66 

24.46 

24.22 


.06 
.IS 
.18 
.99 
.94 


23.97  -  .96 

23.70  -  .97 

27.49  +  .30 
27.72      .99 

28.01  +  .97 
28.26  .93 
28.46  .18 
28.61      .13 

28.71  .08 

28.77  +  .09 
28.75-  .04 
28.70  -  .06 


^Eridani. 


O  i 

95  14 

h     m 

5    2 


B 

5.80 
5.78 
5.72 
5.63 
5.50 


.00 
.04 
.08 
.11 
.15 


5.34  -  .17 
5.16  AS 
4.97-  .19 

7.34  +  .99 

7.56  +  .99  • 
7.78      .90 ' 
7.95      .18 
8.13      .16 ! 
8.26      .19 

8.35+  .08' 

8.41  +  .04 1 

8.42  -  .01 ! 
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ADDITIONAL   FIXED  STARS,   1886. 


APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DI8TANCK8, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON.                                              1 

1 

Kean 
Solar 
Date. 

r  Orionis. 

X  Anrigss. 

Groombr. 
944. 

K  Oiionis. 

vAimg». 

dDoradus. 

/9  AurigA. 

SAjuigim, 

96**  58 

0      / 
57  54 

0      t 
4  52 

99^43 

50  53 

155  47 

0      / 
45    4 

0     / 
92  48 

h 

5  ] 

m 

L2 

h     m 

5  25 

h     m 

5  25 

h     m 

5  42 

li     m 

5  43 

li     m 

5  44 

h     m 

5  51 

b     m 

5  51 

8 

8 

■ 

8  - 

8 

8 

8 

• 

(Dec.  30.4) 

5.37  + 

.01 

19.94  4-  .04 

49.23  -  .97 

22.14+  .04 

36.82  +  .07 

37.46  -  .15 

11.67-f  .09 

58.37  +  .68 

Jan.     9.4 

5.36- 

.03 

19.96-  .01 

48.72      .75 

22.16-  .01 

36.86      .00 

37.27      .93 

11.72+  .01 

58.42+  .61 

19.4 

5.31 

.07 

19.93      .06 

47.73    1.S3 

22.12     .05 

36.83  -  .06 

37.00      .31 

11.69-  .06 

58.40  -  .64 

39.4 

5.22 

.19 

19.84      .11 

46.26    1.66 

22.05     .10 

36.75      .11 

36.64      .40 

11.61      .11 

58.33      .10 

Feb.     8.3 

5.08 

.15 

19.71      .15 

44.42    9.00 

21.93     .14 

36.62     .15 

36.21      .47 

Uf47      .17 

58.21      .14 

18.3 

4.93  - 

.17 

19.54  -  .18 

42.26  -9.97 

21.78-  .16 

36.45-  .19 

35.70  -  .59 

11.27-  JU 

58.05  -  .18 

28.3 

4.75 

.18 

19.35      .91 

39.88    9.44 

21.61      .17 

36.23      .99 

35.17      .56 

1 1 .05      .94 

57.84      .91 

Mar.  10.3 

4.56 

.19 

19.12      .93 

37.38    9.50 

21.43      .18 

36.00      .93 

34.60      .57 

10.79      .96 

57.62     m 

20.2 

4.37- 

.10 

18.90-  .99 

34.87-9.51 

21.24-  .19 

35.77  -  .94 

34.03  -  .57 

10.53-  .96 

57.40  -  .91 

Oct.    25.6 

7.06  + 

.93 

22.18+  .99 

57.21  +9.38 

23.61  +  .95 

39.03  +  .34 

36.28  +  .48 

13.94+  ^ 

60.50+ J3 

Nov.     4.6 

7.28 

.91 

22.46      .97 

59.52    9.91 

23.85      .93 

39.36      .31 

36.72      .40 

14.30      .84 

60.82     .31 

14.6 

7.48 

.10 

22.71      .94 

61.63    l.Ol 

24.07      .91 

39.66      .98 

37.09      .39 

14.63      .31 

61.12      M 

24.5 

7.65 

.16 

22.94      .90 

63.35    1.50 

24.28      .18 

.39.92     .94 

.37.37      .93 

14.92      JB7 

61.38     .95 

Dec.     4.5 

7.79 

.13 

23.12      .16 

64.62    1.04 

24.43      .14 

40.15      .30 

37.55      .14 

15.18     .S3 

61.62     Jlli 

14.5 

7.88  + 

.06 

23.27+  .19 

65.44  +  .56 

24.56+  .10 

40.32 -f-  .15 

37.64  +  .04 

15.38 +.17 

61.80+  .16 

24.5 

7.94  + 

.04 

23.36      .07 

65.74  +  .07 

24.64      .06 

40.45      .10 

37.63  -  .06 

15.52      .19 

61.94     .11 

34.4 

* 

7.96 

.00 

23.42  +  .03 

65.58  -  .39 

24.68  +  .08 

40.53 -f-  .06 

37.51  -  .17 

15.61  -1-  .06^ 

62.03 +.01^ 

• 

r 

III 

97  Geminor. 

if^  Aaxig». 

V  GteminoT. 

;i;Draconi8, 
S.  P. 

e  Geminor. 

if^Axaigtb, 

^Geminor. 

CMensa. 

67  28 

40  39 

69  43 

342  41 

0      / 
64  45 

0      / 
46  19 

0      / 
55  54 

170  42 

1 
1 

h 

6 

m 

7 

h     m 

6  16 

h     m 

6  22 

h     m 

6  23 

h     m 

6  36 

h     m 

6  38 

h     m 

6  45 

h     m 

6  49 

8 

8 

8 

8 

8 

8 

8 

8 

(Dec.  30.5) 

61.07  + 

.09 

8.89+  .13 

1 2.88  +  .00 

2.36  +  .09 

56.33  +  .19 

32.81  +  .15 

17.87+  .13 

40.60 -.13 

Jan.     9.5 

61.13  + 

.03 

8.98  +  .04 

12.95+  .05 

2.45      .16 

56.42     .07 

32.92  +  .07 

17.98      .08 

40.33     .4) 

19.4 

61.14- 

.03 

8.98  -  .03 

12.97-  .01 

2.68      .30 

56.46+  .01 

32.95     .00 

18.04  +  .09 

39.82     M 

29.4 

6  (.08 

.06 

8.92      .10 

12.93     .06 

3.06      .44 

.56.44  -  .04 

32.93 -.06 

18.02-  .04 

39.06     .86 

Feb.     8.4 

60.99 

.11 

8.79      .16 

12.86     .11 

3.56      .54 

56.37      .09 

32.84      .19 

17.96      .09 

38.11    1.06 

:            18.3 

60.87- 

.14 

8.61  -  .91 

12.74-  .14 

4.17+  .69 

56.26-  .13 

32.70  -  .17 

17.85-  .14 

36.95-1.93' 

!           28.3 

00.71 

.17 

8.37      .95 

12.59      .17 

4.80-    .70 

56.12      .16 

32.51      .91 

17.69      .18 

35.66    1.35 

iMar.  10.3 

60.53 

.90 

8.(0      .96 

12.41      .18 

5.54      .74 

55.94      .19 

32.28     .94 

17.49      .91 

34.26    1.45 

;           20.3 

60.32 

.90 

7.81      .90 

12.22     .19 

6.28      .77 

55.74      .90 

32.04      .96 

17.28      .99 

32.77    1.30 

t           30.2 

1 

60.13 

.19 

7.52      .98 

12.03      .19 

7.07      .78 

55.54      .90 

31.77      .95 

17.05      .S3 

31.26    1.59 

Apr.     9.2 

59.94  - 

.18 

7.24  -  .97 

11.85-  .18 

7.83  +  .73 

55.35-  .19 

31.54-  .91 

16.82-  .93 

29.74  -1.5S 

1 
1 

Nov.   14.6 

63.45  + 

.97 

1(.83+  .37 

15.14+  .98 

2.73  -  .56 

58.62  +  .99 

35.46  +  .36 

20.29  -f  .88 

34.02 +.96 

24.6 

63.70 

.94 

12.18      .39 

15.40      .94 

2.22      .46 

Oo.StU       .96 

35.80      .39 

20.60      M 

34.90     .» 

'  Dec.     4.6 

63.92 

.90 

12.48      .97 

15.63      .90 

1.81      .35 

59.15      .93 

36,10      .98 

20.88      .96 

35.57     .55 

14.5 

64.09  + 

.15 

12.73+  M 

15.81  +  .17 

1.53-  .91 

59.37  +  .90 

36.36  +  .94 

21.12+  .91 

36.00  +  .» 

24.5 

64.22 

.11 

12.92      .16 

15.97      .13 

1.39-  .07 

59.53      .16 

36.57      .18   21.30      .16 

36.16 +.09 

34.5 

64.31  + 

.07 

13.05  +  .10 

16.07  +  .09 

1.40+  .07 

59.66+  .11 

36.72+  .19   21.45+  .11 

36.05  -  .M 

■ 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  P6liAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Meaa 

Solar 
Date. 

CGemlnor. 

63Aarigs. 

25CaineIop. 

T^VolantlB. 

^Canis 
liinom. 

26  Lyncis. 

Groombr. 
1374. 

o^  Canori. 

69  16 

h     m 

6  57 

50  dd 

h    m 

7     3 

O           1 

7  22 

h     m 

7    7 

160   19 

h     m 

7    9 

O          / 

81  29 

h    m 

7  20 

O          1 

42     9 

h     m 

7  46 

o         / 

15  47 

h     m 

7  46 

o         / 

64  18 

h     m 

7  54 

(Dec.  30.5) 

Jan.     9.5 

19.6 

29.4 

Feb.     8.4 

18.4 
28.4 
Mar.  10.4 
20.3 
30.3 

Apr.     9.2 
19.2 

Nov.  24.6 
Dec.     4.6 

14.6 
24.5 
34.5 

8 

22.06  +  .14 
22.17      .00 
22.23+  .03 
22.23  -  .08 
22.19      .07 

22.10-  .11 
21.96      .15 
21.81      .17 
21.62     .10 
21.43      .19 

21.24-  .18 
21.06-  .17 

24.48-1-  .98 
24.74      .94 

24.96  +  .90 
25.14      .16 
25.28  +  .19 

8 

50.20  +  .17 
50.34      .11 
50.42  +  .04 
50.42  -  .08 
50.37      .08 

50.27-  .13 
50.11    .  .18 
49.90      .91 
49.68      .93 
49.44      .94 

49.21  -  .99 
49.01  -  .18 

52.97  +  .33 
53.28      .99 

53.56+  .95 
53.79      .90 
53.95  4-  .13 

8 

11.15+  .66 
11.62+  .99 
11.72 -.06 
11.50      .40 
10.93      .73 

10.05-1.08 
8.90    1.96 
7.55    1.43 
6.05    1.54 
4.48    1.50 

2.87  -1.58 
1.32-1.50 

18.56+1.69 
20.07    1.40 

21.37+1.14 
22.35      .83 
23.03  -1-  .56 

8 

47.42  +  .06 
47.41-  .06 
47.27      .19 
47.02      .81 

46.65  .41 

46.19-  .51 
45.63     .50 
45.01      .64 
44.35      .67 

43.66  .80 

42.97-  .68 
42.30  -  .67 

45.92  +  .40 
46.35      .37 

46.67  +  .96 
46.86      .13 

46.93  +  .01 

8 

59.25  +  .14 
59.37      .10 
59.45  +  .06 
59.47      .00 
59.44  -  .06 

69.37  -  .00 

59.26  .18 
59.12     .16 
58.96     .17 
58.78     .18 

58.60-  .17 
58.43-  .16 

61.37+  .96 
61.62     .84 

61.85+  .91 
62.05     .18 
62.20  +  .13 

8 

25.92  +  sa 
26.12     .17 
26.26     .10 
26.33  +  .03 
26.32  -  .04 

26.25 -.10 
26.11      .17 
25.91      .99 
25.68     .96 
25.42     .97 

25.15-  .96 
24.89  -  .96 

28.64  +  .49 
29.04      .37 

29.39  +  .33 
29.70     .98 
29.95+  .93 

8 

35.18+  .50 
35.59      .31 
35.80  +  .14 
35.87  -  .01 
35.77     .10 

35.49  -  .34 
35.09     .47 
34.55     M 
33.92     .66 
33.23      .71 

32.51  -  .79 
31.79-  .79 

39.06  +  .80 
39.90      .80 

40.65+  .70 
41.29     .57 
41. 78 +.43 

8 

3.09  +  .18 
3.25     .18 
3.36      .00 

3.43  +  .04 

3.44  -  .08 

3.39-  .07 
3.31      .11 
3.18     .16 
3.00     .18 
2.82     .18 

2.64-  .18 
2.46-  .18 

5.36+  .38 
5.67      .99 

5.95  +  .96 
6.20     .89 
6.40  +  .17 

Meaa 
Solar 
Date. 

C  ^  Canori. 

p  Cancri. 

30  Mono- 
cerotis. 

^Chama- 
leontiB. 

ff  Hydro. 

X  Cancri. 

0*  Cancii. 

0  Hydro. 

o         / 

72     1 

h     m 

8    5 

80  28 

h      m 

8  10 

93  92 

h     m 

8  19 

O           / 

167    7 

h     m 

8  24 

O          / 

86  16 

h     m 

8  32 

o         / 

68    7 

h     m 

8  36 

o        * 

59    0 

h     m 

8  47 

O           / 

87  13 

h     m 

9    8 

(Dec  30.6) 

Jan.     9.6 

19.5 

29.5 

Feb.     8.5 

ia4 

28.4 

Mar.  10.4 

20.4 

30.3 

Apr.    9.3 
19.3 
29.3 

May     9.2 

8 

41.45+  .17 
41.61      .14 
41.71      .10 
41.82+  .06 
41.84-  .01 

41.81 -.06 
41.73      .10 
41.61      .13 
41.46      .16 
41.29     .17 

41.12- .18 
40.94      .17 
40.78      .16 
40.63-  .14 

• 
■ 

8 

20.98  +  .18 

21.14  .14 
21.27      .10 
21.34+  .OS 
21.36      .00 

21.33-  .06 
21.26     .09 

21.15  .13 
21.01      .15 
{O.^^      .16 

20.69-  .17 
20.52     .17 
20.35     .16 
20.21  -  .13 

8 

58.92  +  .18 

59.08  .14 
59.20     .10 
59.27  +  .06 

59.29  .00 

59.27  -  .06 
59.20      .00 

59.09  .19 
58.96     .14 
58.80     .16 

58.63-  .17 
58.46     .17 

58.30  .16 
58.15-  .15 

9.64  +  .38 
9.88  +  .16 
9.97  -  .01 
9.86     .90 
9.58     .37 

9.12 -.54 
8.50     .68 
7.76     .79 
6.92     .88 

6.00  .05 

5.02-  .90 

4.01  1.09 
2.99    1.01 
1.99-  .08 

8 

49.00  +  .19 
49.17     .16 
49.32      .19 
49.41      .07 
49.45  +  .08 

49.44  -  .08 

49.38  .08 
49.29     .11 
49.17     .14 
49.02     .15 

48.86  -  .16 
48.70     .16 
48.54      .16 

48.39  -  .16 

8 

42.23  +  .99 
42.43      .18 
42.59     .13 
42.70      .08 
42.75  +  .03 

42.75-  .08 
42.70     .07 
42.61      .11 
42.47      .14 
42.32     .16 

42.15-  .17 
41.98     .17 
41.81      .17 
41.65-  .16 

8 

18.17+  M 
18.40      .90 
18.58     .15 
18.70      .10 
18.77+  .06 

18.79 -.01 
18.74      .07 
18.65     .19 
18.51      .15 
18.35     .16 

18.18-  .18 
17.99     .19 
17.81      .18 
17.64  -  .17 

26.89+  .96 
27.11      .10 
27.27     .14 
27.39     .10 
27.47  +  .06 

27.50     .00 
27.47  -  .06 
27.41      .08 
27.31      .11 
27.19     .13 

27.05  -  .14 
26.90     .16 
26.75     .16 
26.60  -  .15 

94 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
8o1ar 
Date. 

/3  Argus. 

a  Lynois. 

10  Leonis 
Minoris. 

0  Leonis. 

C  Cham»- 
leontis. 

19  Leonis 
Minoris. 

ir  Leonis. 

Maoris.   - 

159  15 

h     m 

9  11 

O           / 

55    8 

h     m 

9  14 

O          / 

53    6 

h     m 

9  27 

79*  35 

h     m 

9  35 

170  26 

h     m 

9  37 

O          / 

48  24 

li     m 

9  50 

O           t 

81  25 

h     m 

9  54 

o 

46  31 

h     m  ' 

10  10 

(Dec  30.6) 

Jan.     9.6 

19.6 

29.5 

Feb.     8.5 

18.5 
28.5 
Mar.  10.4 
20.4 
30.4 

Apr.     9.3 
19.3 
29.3 

May     9.3 
19.2 

8 

60.91  +  .41 
61.26     .98 
61.47      .16 
61.59+  .05 
61.57-  .07 

61.45-  .18 
61.21      .99 
60.87      .37 
60.47      .44 
59.99      .50 

59.46  -  .54 
58.91      .57 
58.33     .58 
57.75      .58 
57.17-  .58 

8 

7.21  +  .30 
7.48      .94 
7.70      .19 
7.86      .13 
7.96      .07 

8.00  +  .09 
7.99  -  .04 
7.92      .10 
7.80      .14 
7.65      .16 

7.48-  .18 
7.29      .19 
7.10      .19 
6.91      .18 
6.74  -  .16 

8 

14.96+  .30 
15.24      .96 
15.49      J21 

15.66  .15 

15.78  .09 

15.84+  .03 
15.84-  .09 

15.79  .06 

15.67  .13 
15.53      .16 

15.36  -  .18 
15.18     .19 
14.98     .19 

14.80  .18 
14.62-  .17 

8 

4.67  +  .96 
4.91      .99 
5.10      .18 
5.26     .13 
5.37     .06 

5.42  +  .03 

5.43  -  .09 
5.39      .06 
5.31      .09 
5.21      .11 

5.08-  .13 
4.94      .14 
4.79      .15 
4.65     .14 
4.51  -  .14 

8 

21.56+  .87 
22.31      .63 
22.83     .40 
23.11+  .17 
2.3.17-  .06 

22.98  -  .99 
22.59     .50 
21.98     .70 
21.19      .86 
20.25    1.01 

19.18-1.13 
18.00    1.91 
16.76    1.96 
15.48    1.99 
14.18-1.30 

8 

42.54  +  .34 
42.86     .30 
43.14      .95 

43.36  .18 
43.50     .19 

43.59+  .06 
43.62     .00 
43..59  -  .06 
43.50      .11 

43.37  .15 

43.21  -  .16 
43.02     .19 
42.82     .90 
42.62      .90 
42.42  -  .90 

8 

11.98+  .97 
12.23     .33 
12.45      .19 
12.61      .14 
12.74      .10 

12.81  +  .05 
12.84      .00 
12.82-  .04 
12.76      .07 
12.67      .10 

12.56-  .19 
12.42     .18 
12.29      .14 
12.15      .14 
12.01  -  .14 

• 

13.49+    .37; 

13.84      .33' 
14.15      M 
14.39      .91 ', 
14  57      .15 

14.68+  .09 
14.74+  .03 
1 4.73  -  .04  [ 
14.66      .101 
14.54      .14 

14.39- .16 
14.21      .19 
14.01      .91 
13.79      SI 
13.60-  .18 

1 

III 

fiBjdxsd, 

/}  Leonis 
Minoris. 

a  AntlisD. 

/90otantis, 
S.  P. 

41  Leonis 
Minoris. 

6*  Chams- 
leontis. 

46  Leonis 
Minoris. 

Groombr. 
1706. 

106  15 

h     m 

10  20 

52  43 

h     m 

10  21 

120  29 

h     m 

10  21 

O           / 

188     1 

b     m 

10  34 

66  13 

h     m 

10  37 

169  56 

h     m 

10  44 

65  10 

h     m 

10  46 

11  37 

h     m 

10  50 

Jan.   19.6 
29.6 

Feb.     8.6 
18.5 
28.5 

liar.  10.5 
20.4 
30.4 

Apr.     9.4 
19.4 

29.3 

May    9.3 

19.3 

29.3 

June    6.2 

8 

35.97  +  .90 
36.15     .16 

36.30  .19 
36.39     .07 
36.43  +  .09 

36.43-  .09 
36.39     .06 

36.31  .09 
36.21      .11 
36.09     .19 

35.96  -  .13 
35.82     .14 
35.68     .14 
35.54     .13 
35.41  -  .19 

8 

18.31  +  .96 
18.55      .91 
18.72     .15 
18.84      .10 
18.91  f  .04 

18.91-  .09 
18.87     .06 
18.78      .11 
18.65     .14 
18.50      .16 

18.33-  .17 
18.16      .18 
17.98     .17 
17.81      .16 
17.65-  .15 

8 

57.72  +  .90 
57.90      .16 
58.04      .19 
58.13     .07 
58.17+  .01 

58.15-  .04 
58.10      .07 
58.01      .10 
57.89     .13 
57.75      .15 

67.59-  .16 
57.43      .16 
57.27      .17 
57.10      .15 
56.96-  .13 

8 

9.16-  .69 
8.59      .45 
8.27  -  .90 
8.19+  .03 
8.34     .96 

8.72+  .50 
9.34      .79 

10.17  .93 
11.21     1.19 
12.42    1.99 

13.79+1.43 
15.29    1.55 
16.87    1.69 
18.52    1.65 

20.18  •M.66 

8 

13.88+  .94 
14.10      .90 
14.27      .15 
14.40      .10 
14.48  +  .05 

14.50-  .01 
14.48      .05 
14.42      .08 
14.33     .10 
14.22     .19 

14.09  -  .14 
13.94      .15 
13.80      .14 
13.66      .13 
13.54-  .11 

8 

50.83  +  .77 
51.50     .57 
51.97     .36 
52.21  +  .14 
52.26  -  .06 

52.09 -.95 
51.75     .44 
51.21      .61 
50.53      .75 
49.70      .88. 

48.77  -  .99 
47.72    1.06 
46.64    1.11 
45.50    1.15 
44.33-1.18 

8 

56.88+  .98 
57.14      .83 
57.33      .17 
57.48      .13 
57.58     .07 

57.61  +  .01 
57.60  -  .04 
57.54      .08 
57.44      .11 
57.32      .13 

57.17-  .15 
57.02      .16 
56.85     .17 
56.68     .15 
56.54  -  .13 

1 

8 

50.29  +  .93 
51.14      .77| 
51.82     .57' 
52.28     3B 
52.5:} +.15 

52.57  -  .06 

52.40  .96 
52.04     .45 
51.49     .61 
50.82     .73 

50.03  -  .63 
49.16     .89, 
48.34     .99 
47.31      .91 

46.41  -  .89      . 

1 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

17  Octantis. 

p^  Leonis. 

V'Urs.Maj. 

vUT8.Mig. 

^  Hydro. 

X  Urs.  Maj. 

IT  Virginia. 

e  Corvi. 

Mean 
Solar 
Date. 

173°  59 

87°  26 

o          / 

44  53 

0           / 

56  17 

12  f  13 

O            / 

41  35 

82  45 

111*59 

b     m 

11     0 

b      m 
11       1 

b 
11 

m 

3 

b     m 

11   12 

b     m 

11  27 

b     m 

11  40 

b     m 

11  55 

b     m 

12     4 

8 

8 

8 

8 

8 

8 

8 

« 

Feb. 

8.6    20.84  +  .68 

6.63+  .14 

16.35  + 

.90 

20.48+  .91 

25.51  +  .18 

2.79  +  .99 

2.95+  .90 

17.29+  .19 

18.6 

21.36      .35 

6.76      .19 

16.53 

.15 

20.66     .15 

25.67      .14 

3.04      .91 

3.13      .16 

17.47      .17! 

28.5    21 .55  +  .03 

6.87      .08 

16.66 

.10 

20.78     .10 

25.79     .10 

3.21      .14 

.3.28      .19 

17.63      .14 

Mar. 

10.5.  21. «-  .30 

6.91  +  .03 

16.72  + 

.06 

20.85  +  .04 

25.86     .05 

3..32      .08 

3.38      .08 

17.74      .091 

1 

20.5 ;  ^.1>5      .61 

6.92  -  .01 

16.72- 

.03 

20.86  -  .01 

25.88  +  .01 

3.37  +  .09 

3.44      .05 

17.81      .05 

30.4  '  -20.21  -  .89 

6.88-  .04    16.66- 

.08 

20.83  -  .05 

25.87  -  .03 

3.36  -  .03 

3.47+  .09 

17.84+  .01 

Apr. 

9.4  1  19.17    1.17 

6.83      .07  116.56 

.19 

20.76     .06 

25.82     .06 

3.30      .08 

3.47-  .09 

17.84-  .01' 

19.4  ,  17.88    1.40 

6.74      .09    16.43 

.15 

20.66      .19 

25.74      .09 

3.19      .13 

3.43      .06 

17.81      .04' 

90.4     16.37    1.60 

6.64      .10    16.26 

.18 

20.53      .13 

25.64      .11 

3.04      .16 

3.36      .06 

17.76      .07 

May 

9.3    14.69    1.74 

6.53      .11    16.07 

.90 

20.39     .15 

25.52     .13 

2.86     .19 

3.28      .09 

17.68      .09 

J9.3    12.88-1.87 

6.41-  .19 

15.87- 

.90 

20.23-  .16 

25.38 -.14 

2.66  -  .90 

3.19-  .09 

17.58-  .10 

29.3    10.95    1.05 

6.29      .19 

15.66 

.90 

20.08     .15 

25.24      .15 

2.45     .99 

3.09      .10 

17.48      .11 

Jane 

8.3  i    8.98    1.97 

6.17      .19 

15.47 

.19 

19.92     .15 

25.08     .15 

2.22     .99 

2.98      .11 

17.36      .19 

18.2 

1 

7.02-1.95 

6.06-  .11 

15.28- 

.18 

19.77  -  .14 

24.93 -.14 

3.01  -  .91 

2.87 -.10 

17.24-  .19 

Mean 
Solar 
Date. 

aCaii.Ven. 

6UrB.Miii. 

(5«  Corvl. 

^  Can-Ven. 

yYiTginis, 
{mean  J) 

31  Cor.Bor. 

yCaflAiop., 
S.  P. 

0 

43  Cephei, 
S.  P. 

48  42 

o          / 

1  40 

105  53 

O            1 

48     1 

90  49 

61*50 

330     6 

355*  39 

b     m 

12  10 

h     m 

12  14 

b     m 

12  23 

b     m 

12  28 

b     m 

12  35 

b      iu 

12  46 

b      m 

12  49 

b     m 

12  53 

8 

s 

s 

8 

8 

8 

8 

s 

Feb. 

8.6 

25.62+  .99 

30.04  +6  35 

59.35  + 

.94 

20.46  +  .30 

54.18+  .10 

9.54  +  .98 

49.72  -  .33 

17.78-9.40 

18.6 

25.88      .99 

35.13    4.61 

59.56 

.18 

20.73      .94 

54.30      .13 

9.80      .94 

49.43      .94 

15.56    9.08 

28.6 

26.07      .16 

39.02    3.38 

59.72 

.14 

20.95      .18 

54.46      .15 

10.01       .19 

49.23      .18 

13.74    1.60 ' 

Mar. 

10.5 

26.21      .11 

41.64    9.04 

59.85 

.11 

21.10      .13 

54.60      .19 

10.17      .14 

49.07      .13 

12.37    1.19 

20.5 

26.30      .06 

42.83  +  .69 

59.95 

.07 

21.21      .08 

54.70      .08 

10.29      .10 

48.98  -  .06 

11.50      .60 

30.5 

26.33  +  .01 

42.61  -  .76 

60.00  + 

.03 

21.27+  .04 

54.77+  .05 

10.36 +.06 

48.96  +  .03 

11.18-  .04 

Apr. 

9.5 

26.33  -  .03 

41.04    9.10 

60.02 

.00 

21 .28  -  .01 

54.80  +  .01 

10.40+  .09 

49.05      .13 

11.43+  .49 

19.4 

26.27      .07 

38.18    3.33 

60.01- 

.09 

21.24      .06 

54.80  -  .08 

10.39-  .09 

49.22      .90 

12.16    1.00 

29.4 

.26.18      .11 

34.17    4.41 

59.98 

.04 

21.17      .09 

54.77      .04 

10.36      .05 

49.45      .98 

13.42    1.48 

Maj 

9.4 

26.05      .14   29.(8    5.39 

59.92 

.07 

21.06      .19 

54.73      .06 

10.29      .07 

49.78      .35 

15.13    1.90 

19.3 

25.90-  .15 

23.38  -6.04 

59.84- 

.08 

20.93  -  .14 

54.66  -  .07 

10.21  -  .09 

50.16+  .40 

17.22+9.25 

29.3 

25.75      .16 

17.01    6.56 

59.75 

.09 

20.77      .16 

54.59      .08 

10.11      .11 

50.59      .45 

19.64    8.53 

June 

8.3 

25.57      .18 

10.21    6.88 

59.65 

.10 

20.60      .18 

54.50      .10 

9.99      .19 

51.07      .50 

22.28    9.73 

• 

18.3 

25.39-  .19 

3.24  -6.95 

1 

59.54- 

.11 

20.41-  .90 

54.39-  .19 

9.86  -  .14 

51.60+  .55 

26.09  +9.87  ; 
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APPARENT  BIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCB8, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

dMascae. 

eVirglnis. 

20Can.yen. 

c  Ootantis. 

B.A.C.4536. 

mVirginis. 

(^Apodia. 

IT  Hydra. 

160  56 

h     m 

12  54 

78  26 

h     m 

12  56 

48  50 

h     m 

13  12 

175  12 

h     m 

13  22 

O           f 

52  14 

h     m 

13  29 

O          / 

98    8 

h     m 

13  35 

166*'  15 

h     m 

13  54 

116     8 

b      m 

13  59 

Feb.  28.6 

Mar.  10.6 

20.6 

30.5 

Apr.    9.5 

19.5 
29.5 
May     9.4 
19.4 
29.4 

June    8.3 
18.3 
28.3 

July     8.3 

• 

31.70+  .43 
32.08      .38 
32.35      .93 
32.53      .19 
32.60  +  .03 

32.58-  .06 
32.48     .15 
32.28      .83 
32.01      .30 
31.67     .37 

31.26 -.43 
30.80     .49 
30.27     .51 
29.78  -  .47 

8 

31.40+  .16 
31.55      .14 
31.68      .11 
31.76      .07 
31.81  +  .04 

31.83      .00 
31.81-  .03 
31.78      .05 
31.72      .07 
31.65      .08 

31.66-  .10 
31.46      .11 
31.34      .19 
31.22-  .19 

26.91  +  .96 
27.12      .80 

27.29  .14 
27.39     .08 

27.46  +  .04 

27.47  .00 
27.46  -  .04 
27.39      .08 

27.30  .10 
27.18     .14 

27.03  -,  .16 
26.87      .17 
26.69      .18 
26.50-  .19 

58.59+1.80 
60.2:)    1.48 
61.52    1.10 
62.43      .71 
62.94  +  .38 

63.08—  .06 
62.82      .45 
62.19      .83 
61.17    1.18 
59.84    1.47 

58.22-1.77 
56.30    800 
54.21    8  19 
51.92-9.30 

8 

43.36  +  .95 
43.59     .90 
43.75     .15 
43.89     .11 
43.98     .06 

44.01  +  .08 
44.02-  .08 
43.98     .05 
43.92     .08 
43.82      .18 

43.69  -  .14 
43.55     .15 
43.40      .17 
43.22-  .19 

8 

39.05  +  .81 
39.24      .17 
39.39     .14 

39.52  .11 
39.62     .08 

39.68+  .04 

39.71  +  .09 

39.72  -  .01 
39.70      .03 
39.66      .05 

39.60  -  .07 

39.53  .09 
39.43     .11 
39.32-  .18 

8 

2 1.26 +.79 
21.99      .68 
22.61      .54 
23.06     .41 
23.43      .99 

23.66+  .15 
23.74  +  .09 
23.70  -  .11. 
23.52     .83 
23.23     .35 

22.82  -  .47 

22.29     .57 
21.68     .65 
21.00-  .79 

• 

54.44  +  JO : 
54.66      SI 
54.87     .18 
55.02     .14 
55.15     .11 

55.25  +  .08 
55.32     .05 
55.35  +  .09 
55..16  -  .01  .' 
55.34      .03 ' 

55.30 -.06 
55.22     .00 
55.13     .11. 
55.00  -  .14 

i 

1 

1 

Mean 
Solar 
Date. 

dBootis. 

cYiigiiUB. 

^Octantis. 

4  Ura.lim. 

ABootis. 

A  Virginis. 

aApodia. 

fi  Hydri, 
8.  P. 

64  22 

h     m 

14     5 

99  45 

h     m 

14     6 

173    9 

h     m 

14     8 

o         / 

11  55 

h     m 

14    9 

43  23 

h     m 

14  12 

102*"  51 ' 

h     m 

14  12 

168  34 

h     m 

14  33 

190  24 

h     m 

14  33 

Mar.  4M).6 
30.6 

Apr.    9.5 
19.5 
29.5 

May     9.4 
19.4 
29.4 

June    8.4 
18.3 

28.3 

July    8.3 

18.3 

28.2 

e 

13.35+  .18 
13.51      .14 
13.62     .10 

13.70  .06 
13.75     .04 

13.78+  .01 
13.76-  .03 

13.71  .06 
13.64     .06 
13.55     .10 

13.45-  .18 
13.31      .14 
13.17     .15 
13.01  -  .17 

s 
50.50  +  .17 

50.66     .14 

50.79     .11 

50.88  .06 
50.95     .05 

50.98  +  .03 
51.00+  .01 
50.99-  .08 
50.95      .05 

50.89  .07 

50.81  -  .00 
50.71      .11 
50.59      .18 
50.46-  .14 

• 

59.60  +1.15 

60.65     .98 
61.45      .66 
61.96     .38 
62.22+  .18 

62.20  -  .16 
61.90     .48 
61.35      .68 
60.53      .93 
59.49    1.14 

58.24  -1.38 
56.84    1.48 
55.28    1.60 

53.61  -1.68 

8 

21.17+ .50 

21.67  .49 
22.00      .83 
22.13+  .06 
22.09  -  .14 

21.84 -.38 
21.45     .47 
20.90     .61 
20.23      .79 
19.45      .88 

18.58-  .90 
17.65      .95 

16.68  .96 
15.69-1.00 

8 

4.33  +  .81 
4.52     .16 
4.66     .11 
4.76     .07 
4.80  +  .08 

4.79-  .03 
4.74      .07 
4.65      .11 
4.52     .14 
4.37     .17 

4.18 -»  .80 
3.97     .89 
3.74      .83 
3.51  -  JO 

8 

58.13+  .19 
58.30     .15 
58.43     .19 
58.54      .09 
58.61      .06 

58.66  +  .03 

58.67  .00 
58.67  -  .09 
58.63     .04 
58.58     .06 

58.50  -  .00 
58.40     .11 
58.28     .19 
58.15-  .13 

8 

52.73  +  .65 
53.50      .70 
54.12      .54 
54.58      .38 
54.89      .88 

55.02  +  .06 
55.01  -  .10 
54.82      .86 
54.48      .48 
53.98      .55 

53.37  -  .68 
52.62      .80 
51.78      .88 
50.85  -  .97 

8 

58.20  -  .88 
57.46     M 

56.89  .« 
56.50     .99 
5(5.31  -  .10 

56.31  +  .10 
56.52     » 

56.90  .48 
57.48     .« 
58.22     .« 

59.I2+.95 
60.13    1.07 
61.25    L.15 
62.42+1  JO 
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APPABENT  BIGHT  ASCENSIONS  AND  APPROXIMATE  NOBTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Kean 
Sol*r 
Bate. 


Mar. 
Apr. 

May 


30.6 

9.G 

19.5 

^.5 

0.5 


19.5 
29.4 
Jane     8.4 
18.4 

28.4 

July  8.3 
18.3 
28.3 

Aog.  7.3 
17.8 

27.2 


33BootiB. 


6 


o 

45 

h    m 

14  34 


Mean 
Solar 
Data. 


Apr.  9.6 
19.6 
29.6 

Haj  9.6 
19.r> 

29.5 
June  8.5 
18.4 
28.4 
July     8.4 

18.4 
28.3 
Aug.  7.3 
17.3 
27.3 

Sept.  6.2 
16.2 
26.2 

Oct.     6.2 


37.15+  SO 
37.32  .14 
37.43  .OP 
37.50  .05 
37.54  +  .01 


37.52 
37.45 
37.35 
37.23 
37.06 

36.88 
36.65 
36.43 
36.18 
35.94 


.04 
.08 
.11 
.14 
.18 


.33 
.94 
.94 


35.70  -  .93 


f  HercnliB. 


o         / 

44  46 

h     m 

16    5 


11.94-f  .94 
12.16  .90 
12.34  .16 
12.48  .19 
12.59     .06 

12.63+  .03 
12.64-  .09 
12.59  .07 
12.50  .19 
12.36     .16 


12.19 
11.98 
11.74 
11.49 
11.20 

10.93 
10.66 
10.40 
10.17 


.19 
.99 
.94 
.97 
M 

.97 
.96 
.94 
.99 


47  Ce^i, 


346  58 

h     m 

14  50 


55.71  -  .54 
55.27  .34 
55.04  -  .13 
65.02+  .09 
55.22      .39 

55.66  +  .63 
56.27  .71 
57.07  .86 
57.99  1.00 
59.06    1.19 

60.23+1.90 
61.46    1.95 

62.72  1.97 
64.00  1.96 
65.24    1.93 

66.46+1.90 


aCor.Bor. 

(tnean,) 


O  / 

55  51 

h      m 

16  10 


25.87  +  .93 
26.08  .19 
26.25  .16 
26.39  .13 
26.51      .09 

26.57  +  .04 
26.59  +  .01 
26.59-  .03 
26.53  .07 
26.45     .10 


26.32 
26.16 
25.98 
25.76 
25.54 

25.31 
25.08 
24.86 
24.61 


.14 
.17 
.90 


JO 
JO 
.93 
.94 


/  Soorpii. 


114  50 

h     m 

14  57 


25.85  +  .19 

26.03  .17 

26.19  .15 

26.33  .19 

26.42  .08 

26.49  +  .06 
26.53  +  .09 
26.53  -  .01 

26.50  .04 
26.44      .07 


26.35 
26.24 
26.11 
25.95 
25,79 


.10 
.19 
.14 
.16 
.17 


25.61  -  .19 


/Apodifl. 


168  38 

h    m 

16  16 


6.96+1.01 
7.90  .87 
8.71  .74 
9.35  .57 
9.85     .43 

10.18+  .94 
10.32+  .05 
10.28  -  .13 
10.05  .31 
9.66     .47 

9.10-  .63 
8.40  .76 
7.58     .88 

6.63  .06 
5.65    1.00 

4.64  -1.00 

3.65  .86 
2.71  .88 
1.88—  .78 


d  Bootia. 


O  / 

56  15 

h     m 

15  10 


55.78  +  .10 
55.96  .16 
56.11  .13 
56.23  .10 
56.31      .07 

56.36  +  .03 
56.36  -  .01 
56.33  .05 
66.26  .08 
56.17     .11 


56.04 
55.98 
55.72 
55.52 
55.31 


.14 
.16 
.18 
.90 
.91 


55.10-  .91 


9  UT8.Miu. 


13  59 

h    m 

16  20 


53.30  +  .63 
53.87  .51 
54.32  .38 
54.62  .33 
54.76+  .06 


54.75 
54.68 
54.27 
53.80 
53.23 

52.54 
51.77 
50.91 
50.01 
49.07 

48.12 
47.18 
46.31 
45.50 


.00 
.94 
.39 
.59 
.63 

.73 
.81 
.88 
.99 
.04 

.04 
.01 
.84 
.76 


p  Ootantis. 


174     5 

h     m 

15  17 


24.17+1.69 
25.72  1.41 
26.99  1.13 
27.97  .89 
28.62     .40 

28.95  +  .16 
28.93-  .16 
28.59  .51 
27.91  .83 
26.93    1.13 

25.65-1.40 
24.14  1.63 
22.40  1.80 
20.54  1.91 
18.59    1.04 

16.65-1.99 


j^Ophiuchi 


105  35 

h     m 

17     3 


51.79+  .98 
52.05  .95 
52.28  .39 
52.49  .90 
52.68     .17 

52.82  +  .13 
52.94  .10 
53.03  .07 
53.08+  .03 
53.08  -  .01 


53.06 
52.99 
52.89 
52.76 
52.60 

52.43 
52.24 

52.05 
51.89 


.04 
.08 
.19 
.15 
.17 

.18 
.10 
.17 
.14 


^Cor.Bor. 


60  30 

h     m 

15  23 


9.04  +  .90 
9.23  .18 
9.39  .15 
9.53      .19 

9.62  .08 

9.69  +  .04 
9.71  .00 
9.69  -  .03 

9.63  .06 
9.57     .09 


9.47 
9.33 
9.17 
9.00 
8.80 


.19 
.15 
.17 
.18 
.90 


8.60  -  .91 


TT  Httrcalis. 


53     4 

h     m 

17  11 


5.77+  .98 
6.04  .96 
6.29  .99 
6.49  .18 
6.66     .15 

6.79+  .11 
6.87  .07 
6.93  +  .03 
6.93-  .09 
6.89     .06 


6.80 
6.67 
6.50 
6.29 
6.07 

5.82 
6.57 
5.32 
5.08 


.11 
.15 
.19 
.91 
JZB 

.95 
.95 
.94 


T^Camelop.,  6^  Apodls. 
8.  P. 


340  59 

h     m 

15  38 


19.29 -.45 
18.92  .30 
18.70  .16 
18.58-  .05 
18.60+  .06 

18.75+  .91 

19.02  .33 

19.41  .46 

19.94  .55 

20.51  .69 

21.18+  .70 

21.91  .74 

22.67  .77 

23.46  .79 

24.25  .78 

25.03+  .77 


d  Ophinchi. 


114  53 

h     m 

17  15 


1.93+  .31 
2.22  .97 
2.47  .94 
2.69  .91 
2.90      .19 

3.07  +  .16 
3.21  .13 
3.32  .09 
3.38  .05 
3.41+  .01 


3.39 
3.33 
3.23 
3.09 
2.93 

2.75 
2.55 
2^ 
2.18 


.04 

.08 

.19 
.15 
.17 

.19 
.90 
.19 
.17 


0 

/ 

168  24 

h 

m 

16 

3 

27.24  +1.08 

28.25  .94 
29.12     .80 

29.86  .66 
30.44      .51 

30.87  +  .34 
31.12+  .17 
31.21  .00 
31.12-  .18 
30.84      .36 


30.40 
29.83 
29.10 
28.27 
27.33 


.51 
.65 
.78 
.68 
.95 


26.37- .96 


6  Ai9d, 

150  35 

h     m 

17  20 

51.12+  .51 
51.61  .48 
52.07  .44 
52.48  .38 
52.84      .33 

53.14+  .96 
53.36  .19 
53.51  .19 
53.60+  .06 
53.60  -  .03 


53.53- 

.11 

53.38 

.18 

53.16 

.95 

52.88 

.31 

62.55 

.35 

52.18 
51.80 
51.41 
51.05 


-  .37 
.38 
.37 

-  .34 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTAKO£S, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


May  19.6 
29.6 

Judo  8.5 
18.0 
28.5 

July  8.5 
18.4 
28A 

Aug.  7.4 
17.4 

87.3 

Sept.    6.3 

16.3 

26.3 

Oct.     6.2 

16.2 


Mean 
Solar 
Date. 


May  29.6 

Jane    8.6 

18.6 

28.5 

July     8.5 

18.5 
28.5 
Aug.  7.4 
17.4 
27.4 

Sept.  6.3 
16.3 
26.3 

Oct.  6.3 
16.2 

26.2 
Nov.     5.2 


Groombr. 
944,S.P. 


I  Herculis. 


o 

/ 

355 

8 

h 

m 

17  25 

43  56 

h     m 

17  36 


24.88  -  .56 
24.56-  .06 
24.72+  .40 
25.36  .86 
26.43    1.98 

27.91  +1.67 
29.76  9.00 
31.90  9.30 
34.36  9.56 
37.02    9.74 

39.84  +9.89 

42.79  9.98 

45.80  3.0J 

48.81  9.98 
51.75    9.89 

54.59+4.77 


17.06+  .18 
17.22  .14 
17.33  .09 
17.40+  .04 
17.41-  .09 


iLyrsB. 

o 

1 

54 

5 

h 

m 

19 

3 

16.16+  .93 
16.37  .18 
16.53  .14 
16.66  .10 
16.74+  .05 


17.37- 

17.27 

17.13 

16.92 

16.70 

16.43 
16.15 
15.84 
15.54 
15.24 


.07 
.19 
.17 
.91 
.94 

.97 
.99 
.30 
.30 


14.97-  .96 


6  Herculis. 


o  / 

52  44 

h     m 

17  52 


8 

22.61  +  .18 
22.77  .15 
22.90  .19 
23.00  .07 
23.04  +  .09 


23.04 
22.9J) 
22.90 
22.76 
22.58 

22.37 
22.13 
21.88 
21.62 
21.37 


.09 
.07 
.19 
.16 
.90 

.99 
.94 
.95 
.96 

.95 


25  Camelop. 
S.  P. 


352  38 

h     m 

19     6 


16.76 
16.74 
16.68 
16.56 
16.41 

16.21 
15.08 
15.73 
15.49 
15.24 

14.99 
14.79 


.00 
.04 
.09 
.14 
.18 


56.70  -  .70 
56.15  .40 
55.90-  .11 
55.93+  .17 
56.24      .45 


21.12-  .94 


dlijTm. 


o        / 

52    4 

h     m 

19  12 


8 

26.73  +  .94 
26.95  .90 
27.12  .16 
27.26  .19 
27.35      .06 


56.83+  .73  27.38+  .01 

57.71      .99  27.37-  .04 

58.81     1.90  27.31      .09 

60.11     1.41  27.19      .14 

61.63    1.60  27.04      .18 


.91  I  63.33  +1.76 ,  26.84  -  .99 
.94  65.16  1.87  I  26.60  .94 
.95  67.07  1.95 1  26.36  .35 
.95  169.07    9.09  I  26.10      .96 

.95,71.10    9.06125.85       .95 

I  [ 

.93  I  73.08  +9.03  I  25.60  -  .94 

.90   75.06+1.99,25.37-  .99 


0  Hercalis. 


O  / 

61  15 

h     m 

18    3 


8 

7.69  +  .18 
7.86  .16 
8.01  .13 
8.11  .09 
8.19+  .05 


8.21 
8.19 
8.12 

8.02 
7.87 

7.70 
7.49 
7.28 
7.05 
6.83 


.00 
.04 
.08 
.19 
.16 

.19 
.91 
.» 
.93 
.99 


X  Sagittarii. 


1 15  29 

h     in 

18  20 


X  Draconia.!  C  Pavonis. 


o 

I 

17 

19 

h 

m 

18  23 

6.61  -  .91 


/3Cygni. 

O           / 

62  17 

h     m 

19  26 

9.41+  .33 

9.63  .91 

9.82  .18 

9.98  .13 

10.08  .08 

10.15+  .04 
10.16-  .01 
10.13  .06 
10.06  .10 
9.94      .14 


9.78- 

9.60 

9.40 

9.17 

8.96 


.17 
.19 
.91 
.99 
.91 


8.75-  .90 
8.56-  .18 


58.28  + 

58.51 

58.72 

58.88 


.94 

.99 

.18 
.14 


59.00    .  .10 

59.09  +  .06 
59.13+  .09 
59.12-  .03 
59.07  .07 
58.98      .11 


8 

10.27+  .44 
10.64  .30 
10.88  .19 
11.02+  .07 
11.02-  .06 


O           / 

161  31 

h     m 

18  29 

58.85 
£8.68 
58.50 
58.30 
58.10 


.15 
.17 
.19 
.90 
.90 


57.91  -  .19 


/?  Sagittffi. 

o         / 

72  47 

h     m 

19  35 

10.90 

10.64 

10.28 

9.80 

9.24 

8.58 
7.87 
7.10 
6.31 
5.52 


.19 
.31 
.49 
.59 
.61 

.68 
.74 
.78 
.79 
.79 


4.73  -  .78 


dCygm, 


57.60+  .95 

57.83  .91 

58.02  .18 

58.20  .15 

58.32  .10 

58.40  +  .06 
58.44  +  .09 
58.43  -  .09 
58.39  .06 
58.29      .11 


45     9 

h     m 

19  4] 


26.88+  .97 
27.14  .95 
27.37  .90 
27.53  .14 
27.65      .09 


o 

/ 

57 

28 

fa 

m 

18 

54 

8 

47.54+  .63  j  42.61  + 
48.12  .54  42.85  .99 
48.62  .45 !  43.04  .18 
49.01  .34  43.20  .14 
49.30      .99   43.32      .10 


49.45+  .10 
49.49-  .03 
49.40  .15 
49.18      .97 


43.39  +  .05 
43.42  .00 
43.39  -  .05 
43.32      .09 


48.86      .36 1 43.21       .13 


48.43 
47.92 
47.34 
46.72 
46.10 


.46 
.54 
.60 
.09 

.61 


43.05 
42.86 
42.64 
42.41 
42.18 


.16 

.91 

JO 
M 


45.49-  .60   41.94-  .94 


Groombr. 
1374,  S.  P. 


344  13 

h     m 

19  46 


€  Pavonis. 

163  13 

h     m 

19  47 

8  I      B 

29.53  -  .39  ]  28,33  +  .77 
29.20  .97 ,  il9.05  .67 
29.00-  .14  29.68  .56 
28.93  .00  30.21  .47 
28.99+ .19130.61      Ji* 


58.17 
58.01 
57.83 
57.65 
57.45 


27.72  + 

27.71- 

27.67 

27.56 

27.42      .18   31.09 


.03,29.18  + 
.09   29.48 
.07 ,  29.92 
.19   30.46 


.94 

.37 
.49 
.59 
.69 


30.89  +  .» 
31.01  +  .06 
31. 00 -.08 

30.86  .91 
30.57     .34 


.14  27.20 
.17,26.96 
.18126.71 
.19 1  26.42 
.90  i  26.14 


.93 
.95 
.97 
.99 
.99 


31.83  + 

32.64 

33.51 

34.45 

35.41 


.78  30.I7-.46 
.84  29.65  .56 
.91  29.05  .08 
.95!  28.41  .06 
.96   27.73     .« 


57.26  -  .18  j  25.85 
67.09  -  .16 '  25.56 


.99   36.37  + 
.99   37.35  + 


.97 


27.05  -  .« 


.99   26.41 -.09 
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APPABEMT  BIGHT  ASCENSIONS  AND  APPBOXIMAXE  NOBXH  POLAB  DISTANCES, 

FOB  THE  UPPEB  TBANSIT  AT  WASmNGTON. 


Solar 


Jane 
July 

OrX. 


18.6 
28.6 
8.5 
18.5 
28.5 

7.5 
17.4 
27.4 

6.4 
16.4 

26.3 

6.3 

16.3 

26.3 

5.2 

15.2 
25.2 


Mean 
Solar 
Date. 


JiUj  8.6 
18.6 
28.5 

Aug.  7.5 
17.5 

27.5 

S^pt.    6.4 

I  16.4 

26.4 
Oct.     6.4 

16.3 
26.3 
Nov.  5.3 
15.3 
25.2 

Dec.     5.2 


/SagittA. 


oSagittaiii 


70  49 

h     m 

19  53 


8 

43.53  +  .18 
43.70  .16 
43.85  .13 
43.95  .06 
44.00  4-  .03 


44.01 
43.98 
43.90 
43.78 
43.64 

43.46 
43.27 
43.08 
42.88 
42.70 


.01 
.06 
.10 
.13 
.16 

.18 
.19 
.90 
.19 
.17 


42.55  -  .14 
42.43  -  .11 


rCygni. 


52  26 

h     m 

21  10 


17.24 -f  .19 
17.41  .14 
17.53  .to 
17.61  -I-  .06 
17.64      .00 


17.61 
17.53 
17.41 
17.25 
17.07 

16.85 
16.63 
16.41 
16.20 
16.00 


.05 
.10 
.14 
.17 
.90 


SI 
SO 
.19 


15.81-  .18 


o       / 

118    2 

h     m 

19  55 


41.23 -f- .95 
41.46  .90 
41.63  .16 
41.78  .19 
41.86      .06 

41.90-1-  .01 
41.88-  .04 
41.82  .06 
41.72  .19 
41.58      .16 


41.41 
41.23 
41.03 
40.84 
40.66 


.18 
.19 
.90 
.19 
.17 


40.51  -  .14 
40.38- .11 


CCaprioor. 

112  54 

h     m 

21  20 

11.83  f  .93 
12.04  .18 
12.20  .U 
12.32  .10 
12.39+  .05 


12.41 
12.39 
12.33 
12.22 
12.09 

11.94 
11.77 
11.60 
11.45 
11.30 


.00 
.04 
.08 
.19 
.14 

.16 
.17 
.16 
.15 
.14 


^AquilA. 


o         / 

91  10 

Ik     m 

20    5 


8 

27.55 -f  .19 
27.73  .17 
27.90  .15 
28.02  .10 
28.10     .06 

28.13+  .01 
28.12-  .03 
28.07  .07 
27.98  .19 
27.86     .14 


27.71 
27.56 
27.39 
27.22 
27.05 


.15 
.16 
.17 
.17 
.15 


26.91  -  .13 
26.80-  .10 


25.60  +  .91 
25.79  .17 
25.94  .13 
26.05  .08 
26.09+  .09 


11.17-  .19 


26.09  • 

26.03 

25.93 

25.79 

25.62 

25.42 
25.19 
24.97 
24.75 
24.55 


.03 
.08 
.19 
.16 
.19 

.91 
.93 
.99 
.91 
.90 


31  Cygni. 


43  36 

Ik     m 

20  10 


5.17+  .90 
5.36  .18 
5.53  .14 
5.63  .07 
5.66  +  .01 


5.65 
5.58 
5.45 
5.27 
5.04 

4.79 
4.51 
4.23 
3.94 
3.65 


.04 
.10 
.16 
JU 
.94 

.96 
.98 
.99 
.99 
M 


-  se 


aDelphini. 


74  29 

h     m 

20  34 


22.73  + 

22.94 

23.12 

23.26 

23.35 


.19 
.16 
.19 
.07 


23.40+  .03 
23.41  -  .09 
23.37  .06 
23.29  .10 
23.18     .18 


23.03 
22.88 
22.70 
22.52 
22.35 


.15 
.17 
.18 
.17 
.16 


22.20  -  .15 


3.39 

3.14-  .95   22.05-  .14 


74  Cygni, 

X^  Ootantis. 

O           / 

50    6 

h     m 

21  32 

173  15 

h     xn 

21  33 

24.34-  M 


27.99+1.37 

29.23  1.19 
30.22  .84 
30.90  .50 
31.22+  .16 

3 1.23 -.16 
30.90  .60 
30.22     .83 

29.24  l.U 
28.00    1.36 

26.53  -1.54 
24.93  1.66 
23.22  1.71 
21.50  1.70 
19.81    1.63 

18.24  -1.60 


C  Ohamoele- 
ontis,  8.P. 


189  34 

h     m 

21  37 


8.54  -  .84 

7.80  .66 
7.22  .46 
6.88  .94 
6.73  -  .03 

6.81  +  .91 
7.15  .44 
7.69  .64 
8.43  .85 
9.39    1.05 

10.52+1.90 
11.78  1.99 
13.10  1.34 
14.47  1.36 
15.83    1.33 

17.12+1.95 


pTtkYonia. 


O          / 

156  37 

h     xn 

20  34 

44.17+  .59 
44.65  .44 
45.05  .36 
45.38  .97 
45.60      .15 

45.71  +  .06 
45.72-  .04 
45.63  .15 
45.43  .94 
45.15      .38 


44.80 
44.37 
43.92 
43.45 
42.98 


.39 
.44 
.46 

.47 
.46 


42.53  -  .43 
42.13-  .38 




— 

TT*'  Cygui. 

o 

41 

13 

21 

42 

8 

37.99  +  .96 
38.22  .90 
38.38  .14 
38.50  .09 
38.56  +  .03 


38.55 
38.50 
38.39 
38.22 
38.00 

37.77 
37.52 
37.25 
36.97 
36.71 


.03 
.06 
.14 
.90 
.93 

.94 

.96 
.97 
.97 
.96 


36.45-  .95 


^CapricoT. 


115  41 

h     xn 

20  39 


22.78  +  .97 
23.03  JS4 
23.25  .90 
23.42  .15 
23.55     .10 

23.63  +  .05 
23.66     .00 

23.64  -  .04 
23.58  .08 
23.48     .19 


23.34 
23.18 
23.00 
22.82 
22.64 


.15 
.17 
.18 
.18 
.17 


22.48-  .16 
22.33  -  .14 


I6Pega8i. 


o         / 

64  37 

h     m 

21  47 


55.00  +  .94 
55.21  .18 
55.36  .14 
55.48  .11 
55.57     .06 

55.60  +  .01 
55.58-  .04 
55.52  .08 
55.43  .11 
55.30     .14 


55.16 
54.99 
54.82 
54.65 
54.49 


.16 
.17 
.17 
.Id 
.15 


54.34  -  .14 


e  Cygni. 


56  27 

h     xn 

20  41 


8 

38.25+  S5 
38.48  .91 
38.67  .17 
38.81  .19 
38.90     .07 

38.94  +  .09 

38.94  -  .09 

38.89  .07 

38.79  .19 

38.65  .16 


38.47 
38.29 
38.06 
37.85 
37.64 


.18 
.90 
J» 
.91 
.90 


37.44  -  .19 
37.25-  .18 


ir  Pegasi. 


51  23 

h      M 

22     4 


58.07  + 

58.30 

58.47 

58.61 

58.70 


.90 
.15 
.11 
.07 


58.75+  .09 
58.74  -  .09 
58.70  .06 
58.61  .11 
58.49     .14 


58.34 
58.17 
57.99 
57.80 
57.61 


.16 

.19 
.19 
.19 
.18 


57.44  -  .16 
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ADDITIONAL   FIXED  STABS,   1886. 


1 

APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCBS,          | 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Rolar 
Date. 

V  Octantis. 

/Aqnarii. 

J 

aAqaarlL 

aLacertiB. 

10Lacert». 

/9  Octantis. 

^  Pogaai. 

Groombr. 
1706,S.P. 

176  33 

O           / 

91  58 

lof  16 

O           f 

40  18 

O          / 

51  33 

m  59 

o         / 

67    2 

O            #     1 

a48  23 

h     m 

22    9 

22  15 

h     m 

22  24 

h     m 

22  26 

h     m 

22  34 

h     in 

22  34 

h     m 

22  41 

22  50 

8 

8 

8 

8 

8 

8 

8 

• 

July     8.6 

43.66  44.86 

48.23  4-  .96 

38.834-  .96 

38.72+  .31 

11.40  4  .96 

84.95+137 

4.71  +  .97 

44.03  -  .60 

18.6 

46.39    9.50 

48.46      M 

39.07     .99 

39.01      .96 

11. G6      .94 

86.86    1.94 

4.96      .94 

43.42      J3 

28.6 

48.66    1.00 

48.64      .16 

39.28     .18 

39.25     .90- 

11.88      .90 

87.48    1.04 

5.18      .19 

42.97      .40 

Aug.    7.6 

60.37    1.40 

48.79     .14 

39.44      .14 

39.42     .14 

12.05      .15 

88.33      .80 

5.34      .15 

42.63      Jn 

17.5 

51.50      .81 

48.92     .10 

39.57     .10 

39.54      .00 

12.18      .10 

89.01      .54 

5.47      .11 

42.43  -  .13 

87.5 

51.99-1-  .16 

48.994-  .05 

39.65  4  .06 

39.60  4  .04 

12.26  4  .05 

89.40  +  .95 

5.56+  .07 

42.37  +  .61 

Sept.    6.5 

51.88-  .61 

49.01  4-  .01 

39.69  4-  .09 

39.61  -  .09 

12.28     .00 

89.58  -  .03 

5  61  +  .03 

42.46      .18 

16.5 

50.97    1.15 

49.00  -  .03 

39.69-  .09 

39.56      .07 

12.86 -.04 

89.34      .33 

5.61  -  .09 

48.74      .35 

26.4 

49.53    1.74 

48.95      .07 

39.65     .06 

39.46     .11 

12.20      .08 

88.86      .60 

5.57      .06 

43.15      .50 

Oct.     6.4 

47.48    S.d0 

48.87      .00 

39.57     .09 

39..33     .16 

12.10     .19 

28.15      .83 

5.50      .00 

43.73     .64 

16.4 

44.93 -S.75 

48.77  -  .11 

39.48-  .11 

39. 14 -.90 

11.96-  .14 

27.19-1.04 

5.40-  .11 

44.42  +  .79 

26.3 

41.98    3.10 

48.65     .13 

39.35     .13 

38.92      .93 

U.8I      .16 

86.04    1.93 

5.88      .13 

45.30      .83 

Nor.    5.3 

38.72    3.34 

48.51      .M 

39.22     .14 

38.68     .95 

11.63     .18 

24.74    1.35 

5.14      .14 

46.27    1.03 

15.3 

35.31    3.48 

48.37     .13 

39.08     .14 

38.42     .96 

11.43     .10 

23.34    1.49 

5.00      .14 

47.35    1.14 

25.3 

31.87    3.40 

48.25     .13 

38.95     .13 

38.17     .96 

11.84      .90 

21.89    1.43 

4.85     .15 

48.55    1.91 

Deo.     5.2 

28.50-3.30 

48.1 2 -.19 

38.82-  .19 

37.91  -  .95 

11. 04 -.90 

20.47-1.39 

4.70  -  .14 

49.77 +J  .94 

15.2 

25.38-3.14 

48.01  -  .10 

38.70 -.11 

37.06  -  .95 

10.84- JW 

19.I0-l.34 

4.56-  .13 

51.02 +J  .97 

oAndiom. 

^Aquarii. 

r  Pegasi. 

AAndrom. 

t*  Aqnarii. 

dSculptoris. 

Y^  Octantis. 

33  Piflcinm. 

Mean 
Solar 
Date. 

O          / 

48  17 

96  40 

66  53 

O          / 

44  10 

108  55 

US'*  46' 

172  39 

96  21 

h     m 

22  56 

h     m 

23    8 

h     m 

23  15 

h     m 

23  32 

h     m 

23  38 

h      ro 

23  43 

h     m 

23  45 

23  59 

• 

8 

8 

8 

8 

8 

a 

8 

Jalj  28.6 

43.75  4  .99 

27.494- J»l 

2.36  H-  .99 

2.40  >  .96 

19.48+  .96 

1.34+  .97 

86.03+1.45 

32.16+ .94 

Ang.    7.6 

43.95      .18 

27.68      .18 

2.56     .16 

2.66      .94 

19.78      .99 

1.59      .93 

87.38    1.95 

32.39     .99 

17.6 

44.11      .14 

27.84      .14 

2.72     .14 

2.87     .18 

19.91      .18 

1.81      .10 

88.58    1.09 

32.61      .19 

27.5 

44.22     .06 

27.96     .10 

2.84     .10 

3.02     .13 

80.07     .14 

1.97      .14 

29.41      .75 

32.76     .14 

Sept.    6.5 

44.284- .03 

28.04      .06 

2.92     .06 

3.13     .00 

80.18     .10 

2.10     .10 

30.02     .45 

32.89     .11 

16.5 

44.28- .01 

28.084  .09 

2.964-  .09 

3.19  4  .04 

20.26  +  .06 

2.18+  .06 

30.32  +  .15 

32.98+ .06 

26.5 

44.25     .05 

28.08  -  .01 

2  97  -  .09 

3.20  -  .09 

80.89  4  .01 

2.81  +  .09 

30.33-  .16 

33.04  +  .04 

Oct.     6.4 

44.17     .00 

28.06     .04 

2.93     .05 

3.16     .06 

80.28  -  .09 

8.88  -  .09 

30.00     .48 

33.05     .00 

16.4 

44.07     .13 

28.00     .08 

2.87     .06 

3.08     .10 

20.24      .06 

2.17      .06 

29.38     .76 

33.03  -  .03 

26.4 

43.91      .16 

27.91      .10 

2.77     .11 

2.97     .13 

20.17     .06 

8.09      .10 

28.48    1.09 

32.99     .06 

No7.    5.4 

43.74  -  .18 

27.80-  .11 

2.66-  .19 

2.82-  .16 

80.07  -  .10 

1.98-  .19 

27.34-1.94 

32.92  -  .06 

15.3 

43.55     M 

27.68     .19 

2.53     .13 

2.65     .10 

19.96      .19 

l.U(>      .13 

26.00    1.41 

32.83     .09 

25.3 

43.34     .91 

27.57     .19 

2.39     .14 

2.44      .91 

19.84      .13 

1.7.3      .14 

24.52    1.53 

32.74     .10 

Dec.     5.3 

43.13     .90 

27.44     .19 

2.25     .14 

2.22     .99 

19.71      .13 

1 .58      .15 

22.95    1.50 

32.63     .11 

15.3 

42.93     .90 

27.32     .11 

2.11      .14 

2.01      .99 

19.58      .13 

1.43      .15 

21.34    1.60 

38.51     .19 

25.2 

42,74  -  .90 

(57.21  -  .10 

1.97-  .13 

1.79 -.99 

19.45-  .19 

1.88-  .14 

19.75-1.54 

32.39  -  .10 

35.2 

42.54  -  M 

27.12-  .06 

1.84-  .13 

1.57-  .99 

19.33 -.11 

1. 14 -.14 

18.27-1.49 

38.27 -.10 

SOLAR  EPHEMERIS,   1886. 
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FOE  WASHINGTON  MEAN  AND  APPARENT  NOON, 

Dote. 

ATOOirait  Bight. 
Aaoouioii. 

Appozvnt 
Deounatton. 

Homrly 
Motion. 

or  Time 

for 

ApjMffent 

JiToon. 

Semi, 
diameter 

JNoon. 

Sidereal 
Time  of 

Semid. 
Paaaing 

Itoidr 

Sidereal 
Time 

of 
Kean 
Noon. 

KeanHToon. 

App. 
Noon. 

Mean  Noon. 

App. 
Koon. 

Bight 
Aaoen. 

Dedi- 

TMriilTTii 

Jan.    0 

h   m    ■ 
18  44  39.05 

39.70 

Oil* 

-23   3  15.9 

ft 
15.3 

■ 
11.046 

II 
+11.79 

m     8 
+  3  30.41 

16  ]8.'36 

m    a 
1  11.10 

li  m     8 
18  41    8.72 

1 

18  49   4.04 

4.77 

22  58  19.3 

18.5 

11.034 

19.93 

3  58.84 

16  18..36 

1  11.06 

18  45   5.28 

2 

18  53  28.71 

29.53 

22  52  55.2 

54.2 

11.091 

14.07 

4  26.95 

16  18.35 

1  11.01 

18  49    1.84 

3 

18  57  53.02 

53.93 

22  47   3.7 

2.5 

11.006 

15.91 

4  54.72 

16  18.34 

1  10.96 

18  52  58.39 

4 

19   2  16.94 

17.93 

2240  45.1 

43.7 

10.968 

16.34 

5  22.09 

16  18.32 

1  10.91 

18  56  54.95 

5 

19    6  40.44 

41.51 

-22  33  59.6 

58.0 

10.970 

+17.45 

+  5  49.03 

16  18.30 

1  10.85 

19   051.51 

6 

1911    3.48 

4.63 

22  26  47.3 

45.4 

10.960 

18.56 

6  15.52 

16  18.27 

1  10.79 

19    4  48.07 

7 

19  15  26.03 

27.25 

2219   8.5 

6.3 

10.998 

19.66 

6  41.62 

.16  18.24 

1  10.72 

19    8  44.63 

8 

19  19  48.05 

49.34 

2211    3.4 

0.9 

10.906 

90.75 

7    7.00 

16  18.21 

1  10.65 

19  1241.18 

9 

19  24   9.53 

10.89 

22  2  32.3 

29.5 

10.883 

91.83 

7  31.92 

16  18.18 

1  10.57 

19  16  37.74 

10 

19  28  30.43 

31.86 

-21  53  35.3 

32.2 

10.658 

+99.90 

+  7  56.27 

16  18.14 

1  10.49 

19  20  34.29 

11 

19  32  50.73 

52.23 

21  44  12.8 

9.4 

•  10.839 

93.96 

8  20.02 

16  18.10 

1  10.41 

19  24  30.85 

12 

19  37  10.41 

J1.97 

2134  25.1 

21.4 

10.806 

96.01 

8  43.14 

16  18.05 

1  10.33 

19  28  27.40 

13 

19  4129.43 

31.06 

21  24  12.4 

8.4 

10.779 

96.04 

9    5.61 

16  17.99 

1  10.25 

19  32  23.96 

14 

19  4547.79 

49.48 

21  13  34.9 

30.6 

10.751 

97.06 

9  27.41 

16  17.93 

1  10.16 

19  36  20.52 

16 

19  50   5.46 

7.21 

-21    2  33.0 

28.4 

10.799 

+98.07 

+  9  48.52 

16  17.87 

1  10.07 

19  4017.08 

16 

19  54  22.43 

24.24 

20  51    7.1 

2.1 

10.693 

90.07 

10    8.94 

16  17.80 

1    9.97 

19  44  13.63 

17 

19  58  38.68 

40.54 

20  39  17.4 

12.1 

10.669 

30.05 

10  28.64 

16  17.72 

1    9.87 

19  48  10.19 

18 

20   2  54.20 

56.11 

20  26  64.3 

58.7 

10.631 

81.09 

10  47.61 

16  17.64 

1    9.77 

19  52   6.74 

19 

20   7   8.98 

10.94 

20  14  28.0 

22.1 

10.600 

31.96 

11    5.83 

16  17.55 

1    9.67 

19  56   3.30 

20 

20  1 1  23.01 

25.02 

-20    128.9 

22.6 

10.668 

+ai.9S 

+1123.30 

16  17.46 

1    9.56 

19  69  59.85 

21 

20  15  36.28 

38.33 

19  48   7.4 

0.8 

10.637 

33.86 

1 1  40.01 

16  17.36 

1    9.46 

20   3  56.41 

22 

20  19  48.79 

50.88 

19  34  23.8 

16.9 

10.506 

34.77 

1155.96 

16  17.26 

1    9.35 

20    7  52.96 

23 

20  24    0.54 

2.66 

19  20  18.4 

11.2 

10.473 

35.67 

12  11.14 

16  17.14 

1    9.24 

20  n  49.52 

24 

20  26  11.51 

13.67 

19   5  51.7 

44.1 

10.441 

36.56 

12  25.54. 

16  17.02 

1    9.13 

20  15  46.08 

25 

20  32  21.70 

23.89 

-18  50  63.9 

56.0 

10.409 

+37.49 

+12  39.17 

16  16.90 

1    9.02 

20  19  42.63 

26 

20  36  31.10 

33.32 

18  35  55.5 

47.3 

10.376 

38.97 

12  52.02 

16  16.77 

1    8.91 

20  23  39.19 

27 

20  40  39.71 

41.96 

18  20  26.8 

18.3 

10.343 

80.10 

13   4.07 

16  16.64 

1    8.80 

20  27  35.75 

28 

20  44  47.52 

49.79 

18   4  38.2 

29.3 

10.310 

39.99 

13  15.32 

16  16.50 

1    8.68 

20  3132.30 

29 

20  48  54.54 

56.83 

17  48  30.1 

20.9 

10.977 

40.79 

13  25.77 

16  16.36 

1    8.57 

20  35  28.86 

30 

20  53   0.76 

3.07 

-17  31  63.0 

53.5 

10.S43 

+41..'>1 

+13  35.43 

16  16.21 

1    8.45 

20  39  25.41 

31 

20  57  6.18 

8.51 

17  15  17.2 

7.4 

10.909 

49.98 

13  44.29 

16  16.06 

1    8.34 

20  43  21.97 

Feb.     1 

21    1  10.78 

13.13 

16  5813.1 

3.1 

10.175 

43.03 

13  62.34 

16  15.91 

1    8.22 

20  47  18.52 

2 

21    514.57 

16.93 

16  40  51.1 

40.9 

10.141 

43.77 

13  59.57 

16  15.76 

1    8.11 

20  51  15.07 

3 

21    9  17.55 

19.92 

16  23  11.7 

1.2 

10.107 

44.50 

14    5.98 

16  15.60 

1    7.99 

20  55  11.62 

4 

21  13  19.71 

22.09 

-16    5  15.3 

4.6 

10.073 

+45.19 

+14  11.58 

16  15.44 

1    7.88 

20  59   8.18 

5 

21  17  21.06 

23.45 

15  46  62.3 

51.4 

10.039 

45.87 

14  16.36 

16  15.28 

1    7.76 

81    3   4.73 

6 

212121.59 

23.98 

15  28  33.2 

22.1 

10.005 

46.64 

14  20.32 

16  15.11 

1    7.65 

21    7    1.29 

7 

2125  21.30 

23.69 

15   9  48.4 

37.1 

9.971 

47.18 

14  23.47 

1614.94 

1    7.53 

21  10  57.84 

8 

21  29  20.20 

22.59 

14  50  48.2 

36.7 

9.937 

47.81 

14  25.81 

16  14.77 

1    7.42 

21  14  54.40 

9 

21  33  18.29 

20.68 

-14  31  33.1 

21.4 

9.904 

+48.49 

+14  27.34 

16  14.59 

1    7.31 

21  18  50.95 

10 

21  37  15.58 

17.96 

14  1163.6 

51.7 

9.871 

49.01 

14  28.07 

16  14.41 

1    7.20 

21  22  47.51 

11 

21  41  12.07 

14.44 

13  52  20.1 

8.1 

9.838 

49.50 

14  28.01 

16  14.23 

1    7.09 

2126  44.06 

12 

2145   7.78 

10.14 

13  32  23.0 

10.9 

9.805 

50.15 

14  27.16 

16  14.05 

1    6.98 

21  30  40.61 

13 

2149   2.72 

5.07 

13  1212.6 

0.4 

9.773 

50.70 

14  25.54 

16  13.86 

1    6.87 

21  34  37.16 

14 

21  52  56.90 

59.24 

-12  51  49.4 

37.1 

0.741 

+51.93 

+14  23.16 

16  13.67 

1    6.76 

21  38  33.72 

15 

21  56  50.32 

52.65 

-12  31  13.8 

1.4 

9.711 

+51.73 

+14  20.02 

16  13.47 

1    6.66 

21  42  30.27 

NOBrf— For  mean  time  interval  of  aomidlameter  paaaing  meridian,  anbtraot  O'.IO  from  the  aidereal  interraL 
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FOR  WASfflNGTON  MEAN  AND  APPARENT  NOON. 


Da*«w 


Feb.  15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 

26 

27 

28 

Mar.  1 

2 
3 
4 

5 
6 

7 

8 

9 

10 

U 

12 
13 
14 
15 
16 

17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 

28 
29 
30 
31 

32 
33 


Apparent  Bight 
Aacenflion. 


MeaaNoon. 


h  m  b 

21  56  50.32 

22  0  43.02 
22  4  35.00 
22  8  26.28 
22  12  16.87 

2216  6.80 
22  19  56.09 
22  23  44.76 
22  27  32.82 
22  31  20.28 

22  35  7.17 
22  38  53.51 
22  42  39.32 
22  46  24.61 
22  50  9.39 

22  53  53.69 

22  57  37.51 

23  1  20.88 
23  5  3.60 
23  8  46.30 

23  12  28.39 
23  16  10.08 
23  19  51.39 
23  23  32.34 
23  27  12.95 

23  30  53.23 
23  34  33.21 
23  38  12.90 
23  41  52.33 
23  45  31.51 

23  49  10.48 

23  52  49.26 

23  56  27.86 

0  0  6.32 

0  3  44.66 

0  7  22.90 
Oil  1.07 
0  14  39.19 
0  18  17.28 
0  21  55.36 

0  25  33.47 
0  29  11.61 
0  32  49.81 
0  36  28.08 
0  40  6.44 

0  43  44.91 
0  47  23.31 


App. 
Xoon. 


■ 
52.65 

45.33 

37.29 

28.55 

19.12 

9.03 
58.29 
46.93 
34.95 
22.38 

9.24 
55.55 
41  ..33 
26.59 
11.34 

55.60 
39.38 
22.71 
5.59 
48.05 

30.10 
11.75 
53.02 
33.93 
14.50 

54.74 
34.67 
14.32 
53.70 
32.84 

11.76 
50.50 
29.05 
7.46 
45.75 

23.95 
2.07 
40.15 
18.19 
56.22 

34.28 
12.37 
50.52 
28.75 
7.07 

45.49 
24.04 


Appaz«nt 
Deounatlon. 


HeanNoon. 


O         I        II 

-12  31  13.8 
12  10  26.3 
1 1  49  27.2 
11  28  16.9 
11    6  55.8 

-10  45  24.3 

10  23  42.8 

10    151.7 

9  39  51.4 

9  17  42.3 

-  8  55  24.7 
8  32  59.2 
8  10  26.0 
7  47  45.7 
7  24  58.5 

-7  1  64.9 
6  38  65.3 
6  15  60.1 
5  52  49.7 
5  29  34.6 

-56  15.1 
4  4251.6 
4  19  24.5 
3  55  54.2 
3  32  21.1 

-38  45.6 
2  44  68.1 
2  21  28.9 
1  57  48.4 
1  33  67.0 

-  1  10  25.0 
0  46  42.8 

-  0  22  60.7 
+  00  40.9 

0  24  21.7 

+  0  48    1.3 

1  1 1  39.5 
I  35  15.8 

1  58  50.0 

2  22  21.6 

+  2  45  50.3 

3  9  15.8 
3  32  37.7 

3  55  55.7 

4  19    9.4 

+  4  42  18.5 
+  55  22.6 


App. 
l^oon. 


1$ 
1.4 

13.8 

14.7 

4.3 

43.2 

11.7 
30.2 
39.1 
38.9 
29.9 

12.4 
46.9 
13.9 
33.7 
46.6 

53.1 
53.7 
48.6 
38.4 
23.5 

4.2 
40.9 
14.1 
44.0 
11.1 

35.8 
58.5 
19.6 
39.4 
58.4 

16.7 
34.8 
53.0 
48.3 

28.8 

8.1 
46.0 
22.0 
55.8 
27.1 

55.5 
20.7 
42.3 
60.0 
13.4 

22.2 

26.0 


Hourly 
Motion. 


Bight 


■ 
9.711 

9.681 

9.651 

9.689 

9.594 

9.567 
9.540 
9.515 
9.490 
9.466 

9.449 
9.419 
9.308 
9.377 
9.956 

9.336 
9.316 
9.997 
9.979 
9.96B 

9.946 

9jno 

9.914 
9.900 
9.186 

9.179 
9.160 
9.149 
9.138 
9.198 

9.119 
9.119 
9.105 
9.100 
9.005 

9.099 
9.090 
9.088 
9.087 
9.087 

9.068 
9.090 

9.og» 

9.097 
9.101 

9.106 
9.111 


BeeU- 
natlon. 


It 
+51.73 

59.99 

58.69 

53.14 

53.59 

+64.01 
54.41 
54.81 
55.19 
55.55 

+55.90 
56.99 
56.58 
66.89 
67.10 

+57.35 
57.60 
57.89 
58.03 
68.99 

+58.39 
58.55 
58.70 
58.89 
58.99 

+59.09 
59.09 
59.15 
59JaO 
59.93 

4^.95 
59.95 
59.95 
59.99 
58.18 

+59.13 
50.05 
58.97 
58.87 
58.75 

+58.63 
58.49 
58.33 
56.16 
57.96 

+57.78 
+57.56 


Mqoatton 
of  Time 

for 

Apparent 

Koon. 


m     ■ 
4  20.02 

4  16.15 

4  11.57 

4    6.29 

4  0.33 

3  53.70 
3  46.44 
3  38.55 
3  30.05 
3  20.95 

3  11.29 

3  1.08 
2  50.34 
2  39.07 
2  27.29 

2  15.03 
2  2.30 
I  49.11 
1  35.48 
1  21.42 

1  6.95 
0  52.09 
0  36.85 
0  21.25 
0    5.31 

+  9  49.04 
9  32.47 

*  9  15.61 
8  58.48 
841.11 

-I-  8  23.53 
8  5.76 
7  47.82 
7  29.73 
7  11.53 

+  6  53.22 
6  34.84 
6  16.41 

5  57.95 
5  39.48 

+  5  21.04 
5    2.64 

4  44.29 
4  26.01 
4    7.82 

+  3  49.74 
+  3  31.79 


Semi- 
diameter 

at 
Apparent 

XMoon. 


6  13.47 
6  13.27 
6  13.06 
6  12.84 
6  12.62 

6  12.40 
6  12.18 
6  11.95 
6  11.72 
611.49 

6  11.25 
6  11.01 
6  10.76 
6  10.52 
610.27 

6  10.02 
6  9.77 
6  9.51 
6  9.25 
6   9.00 


6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 


8.75 
8.50 
8.24 
7.99 
7.73 

7.47 
7.21 
6.95 
6.68 
6.42 

6.15 
5.83 
5.61 
5.34 
5.00 

4.78 
4.50 
4.22 
3.95 
3.67 

3.39 
3.11 
2.82 
2.54 
2.26 


6    1.98 
6    1.70 


Sidereal 

Time  of 

Semid. 

PaBBing 

Mend. 


m    a 
6.66 

6.55 

6.45 

6.35 

6.26 

6.16 
6.07 

5.89 
5.80 

5.71 
5.63 
5.54 
5.47 
5.40 

5.33 
5.26 
5.20 
5.13 
5.07 

5.01 
4.95 
4.90 
4.85 
4.81 

4.76 
4.72 
4.68 
4.64 
4.61 

4.58 
4.56 
4.54 
4.52 
4.51 

4.50 
4.49 
4.48 
4.47 
4.46 

4.46 
4.46 
4.47 
4.48 
4.49 

4.51 
4.53 


Sidereal 

Time 

of 


Noon. 


h   m     t 
21  42  30.27 

21  46  26.83 

21  50  23.38 

21  54  19.93 

21  58  16.46 

22  2  13.04 
22  6  9.59 
22  10  6.14 
22  14  2.69 
22  17  59.25 

22  21  55.80 
22  25  52.35 
22  29  48.90 
22  33  45.46 
22  37  42.01 . 

22  41  38.571 
22  45  35.12 
22  49  31.67 
22  53  28.22 

22  57  24.77 

23  121.32 
23  517.88 
23  914.43 
23  13  10.96 
23  17   7.5:) 

23  21  4.08 
23  25  0.63 
23  28  57.19 
23  32  5:i.74 
23  36  50.29 

23  40  46.84 , 
23  44  43.39 , 
23  48  39.94 
23  52  36.50 
23  56  33.05 

0.  0  29.60 
0  4  26.15 
0  8  22.70 
0  12  19.25 
0  16  15.81 

0  20  12.36 
0  24  8.91 
0  28  5.46 
0  32  2.01 
0  35  58.56 

0  39  55.13 
043  51.67 


Nora^— For  mean  time  Intenral  of  aemidiameter  paaaing  meridian,  anbtraot  0«.18  from,  the  aidereal  interraL 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

m 

Date. 

Am»az«nt  Bl^ht 
Aaoenakm. 

Apparent 
DecUnation. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

JVoon. 

Sidereal 
Time  of 

Semid. 
Paasinff 

Mend: 

Sidereal 
Time 

of 
Mean 
Noon. 

KeanNoon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ancen. 

DecU- 
nation. 

Apr.     1 

h   m    • 
0  43  44.91 

45.49 

O        /       /« 

-f  4  42  18.5 

22.2 

• 
9.106 

It 
+57.78 

m     8 
+3  49.74 

16  r.'96 

m    a 
1  4.51 

h  m     a 
0  39  55.19 

2 

0  47  23.51 

24.04 

5    5  22.6 

26.0 

9.111 

57.56 

3  31.79 

16    1.70 

1  4.53 

0  43  51.67 

3 

0  51    2.24 

2.73 

5  28  21.3 

24.4 

9.117       57.33 

3  1.3.98 

16    1.42 

1  4.55 

0  47  48.22 

4 

0  54  41.13 

41.58 

5  51  14.3 

17.1 

9.1«4       57.07 

2  .')6.31 

16    1.14 

1  4.58 

0  51  44.77 

5 

0  58  20.19 

20.60 

6  14    1.2 

3.7 

9.1391     56.M 

1 

2  38.82 

16    0.86 

1  4.61 

0  55  41.33 

6 

1    1  59.44 

59.80 

4-  6  36  41.6 

43.8 

9.140     +56.54 

+2  21.52 

16    0.59 

1  4.64 

0  59  37.88 

7 

1    5  38.88 

30.19 

6  59  15.2 

17.1 

9.148 

56.94 

2    4.43 

16    0.32 

1  4.67 

1    3  34.43 

6 

1    9  18.54 

18.81 

7  21  41.7 

43.3 

9.157 

55.94 

1  47.55 

16    0.05 

1  4.71 

1    7  30.98 

9 

1  12  56.43 

58.66 

7  44    0.6 

2.0 

9.167 

55.69 

1  30.88 

15  59.78 

1  4.74 

1  11  27.54 

10 

1  16  38.56 

38.75 

8    6  11.7 

12.8 

9.177 

55.99 

1  14.46 

15  59.52 

1  4.78 

1  15  24.09 

11 

1  20  18.95 

19.10 

+  8  2814.5 

15.3 

9.189 

+54.94 

+0  58.31 

15  59.25 

1  4.82 

1  19  20.64 

12 

1  23  59.62 

59.73 

8  50    8.8 

9.4 

9.901 

54.58 

0  42.43 

15  58.99 

1  4.87 

1  23  17.19 

13 

1  27  40.58 

40.65 

9  1 1  54.2 

54.6 

9.914 

54.91 

0  26.83 

15  58.73 

1  4.91 

1  27  13.75 

14 

1  31  21.85 

21.88 

9  33  30.4 

30.6 

9.9B7 

53.81 

+0  11.55 

15  58.47 

1  4.96 

1  31  10.30 

15 

1  35    3.45 

3.44 

9  54  57.1 

67.1 

9.941 

53.40 

-0    3.40 

15  58.20 

1  5.01 

1  35   6.85 

16 

1  38  45.40 

45.35 

+10  16  13.8 

13.6 

9.955 

+58.99 

-0  18.00 

15  57.94 

1  5.07 

1  39    3.40 

17 

1  42  27.72 

27.63 

10  37  20.3 

19.9 

9.971 

59.55 

0  32.23 

15  57.68 

1  5.12 

1  42  59.96 

18 

1  46  10.42 

10.29 

10  58  16.3 

15.7 

9.968 

59.10 

0  46.08 

15  57.42 

1  5.18 

1  46  56.51 

19 

1  49  53.53 

53.36 

11  19    1.5 

0.7 

9.305 

51.64 

0  59.53 

15  57.16 

1  5.24 

1  50  53.07 

20 

1  53  37.05 

36.85 

11  39  35.6 

34.6 

9.393 

51.18 

1  12.56 

15  56:90 

1  5.30 

1  54  49.62 

21 

1  57  21 .01 

20.78 

-1-1 1  59  58.2 

57.0 

9.341 

+50.70 

-1  25.15 

15  56.64 

1  5.36 

1  58  46.17 

22 

2    1    5.43 

5.17 

12  20    9.0 

7.6 

9.360 

50.90 

I  37.29 

15  56.38 

1  5.43 

2   2  42.72 

23 

2    4  50.31 

50.02 

12  40    7.7 

6.2 

9.380 

49.69 

1  48.96 

15  56.12 

1  5.50 

2   6  39.28 

24 

2    8  35.67 

35.35 

12  59  54.1 

52.5 

9.401 

49.17 

2    0.15 

15  55.86 

1  5.57 

2  10  35.83 

23 

2  12  21.53 

21.19 

13  19  27.7 

26.0 

9.499 

48.64 

2  10.83 

15  55.61 

1  5.64 

2  14  32.38 

26 

2  16    7.91 

7.54 

+13  38  48.2 

46.4 

9.443 

+48.08 

-2  21.01 

15  55.36 

1  5.71 

2  18  28.93 

27 

219  54.80 

54.41 

13  57  55.4 

53.4 

9.465 

47.58 

2  31.68 

15  55.11 

1  6.78 

2  22  25.49 

28 

2  23  42.21 

41.80 

14  16  48.9 

46.8 

9.487 

46.94 

2  39.82 

15  54.86 

1  5.86 

2  26  22.04 

29 

2  27  30.16 

29.72 

14  a5  28.4 

26.2 

9.509 

46.35 

2  48.43 

15  54.61 

1  5.93 

2  30  18.60 

30 

2  31  18.64 

18.18 

14  53  53.5 

51.3 

9.539 

49.74 

2  56.49 

15  54.37 

1  6.01 

2  34  15.16 

May     1 

2  35    7.67 

7.19 

+15  12    4.0 

1.7 

9.554 

+45.13 

-3    4.02 

15  54.13 

1  6.09 

2  38  11.71 

2 

2  38  57.24 

56.74 

15  29  59.5 

57.2 

9.577 

44.50 

3  11.00 

15  5.3.89 

1  6.17 

2  42    8.26 

3 

2  42  47.37 

46.&5 

15  47  39.7 

37.3 

9.600 

43.85 

3  17.43 

15  53.66 

1  6.25 

2  46    4.81 

4 

2  46  38.05 

37.51 

16    5    4.3 

1.8 

9.633 

43.19 

3  23.30 

15  53.43 

1  6.33 

2  50    1.36 

5 

2  50  29.29 

28.73 

16  22  12.8 

10.3 

9.646 

49.58 

3  28.62 

15  53.21 

1  6.41 

2  53  57.92 

6 

2  54  21.08 

20.50 

+16  39    5.0 

2.5 

9.670 

+41.83 

-3  33.38 

15  52.99 

1  6.49 

2  57  54.47 

7 

2  58  13.42 

12.83 

16  55  40.6 

38.1 

9.693 

41.13 

3  37.59 

15  52.77 

1  6.57 

3    1  51.03 

8 

3    2    6.32 

5.72 

17  11  59.3 

56.8 

9.716 

40.43 

3  41.25 

15  52.56 

I  6.66 

3    5  47.58 

9 

3    5  59.78 

59.17 

17  27  60.8 

58.3 

9.739 

30.70 

3  44.35 

15  52.35 

1  6.74 

3    9  44.14 

10 

3    9  53.79 

53.17 

17  43  44.7 

42.2 

9.769 

38.96 

3  46.89 

15  52.14 

1  6.82 

3  13  40.69 

11 

3  13  48.36 

47.73 

+17  59  10.8 

8.3 

9.785 

+38.91 

-3  48.88 

15  51.94 

1  6.90 

3  17  37.25 

12 

3  17  43.48 

42.85 

18  14  18.7 

16.3 

9.808 

37.45 

3  50.32 

15  51.74 

I  6.99 

3  21  33.80 

13 

3  21  39.16 

38.53 

18  29    8.2 

5.8 

9.831 

36.67 

3  51.20 

15  51.54 

1  7.07 

3  25  30.36 

14 

3  25  35.40 

34.76 

18  43  39.0 

.36.7 

9.855 

35.88 

3  51.52 

15  51.35 

1  7.15 

3  29  26.91 

15 

3  29  32.19 

31.55 

18  57  50.8 

48.6 

9.878 

35.08 

3  51.27 

1551.15 

1  7.23 

3  33  23.47 

16 

3  33  29.54 

28.90 

+19  1 1  43.4 

41.2 

9.909 

+34.98 

-3  50.47 

15  50.96 

1  7.32 

3  37  20.02 

17 

3  37  27.45 

26.81 

+  19  25  16.5 

14.3 

9.9S5 

+33.46 

-3  49.12 

15  50.77 

1  7.40 

3  41  16.58 

Nan.— for  mean  time  interral  of  semidiameter  paasini^  meridian,  subtract  0*.18  fh>m  tlie  aidereal  laterraL 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Ascenaion. 

Apparent 
Deounation. 

•    Hoorly 
Motion. 

Bonation 

of  Time 

for 

Apparent 
Noon. 

Semi- 
diameter 

at  ■ 
Apparent 

Noon. 

Sidezeal 

Time  of 

Semid. 

Paaaing 

Merid. 

Sidaraal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Bight 
Aaoen. 

Dedi. 
nation. 

May  17 

h   m    8 
3  37  27.45 

26.81 

O        /       /# 

+19  25  16.5 

14.3 

8 

9.995 

it 
+33.46 

m     8 
-3  49.12 

16  50.77 

m    a 
I  7.40 

h   m    8 
3  41  16.58 

18 

3  4125.91 

25.28 

19  38  29.8 

27.7 

9.948 

39.63 

3  47.21 

15  50.58 

1  7.48 

3  45  13.13 

19 

3  45  24.94 

24.31 

19  51  23.1 

21.1 

9.971 

31.79 

3  44.75 

15  50.39 

1  7.56 

3  49    9.69 

90 

3  49  24.52 

23.90 

20    3  56.1 

54.2 

9.994 

30.96 

3  41.73 

15  50.21 

1  7.63 

3  53   6.24 

21 

3  53  24.65 

24.04 

20  16   8.6 

6.7 

10.017 

30.09 

3  38.16 

15  50.03 

1  7.71 

3  57    2.80 

22 

3  57  25.32 

24.72 

+20  27  60.4 

58.6 

10.039 

+99.93 

-3  34.05 

15  49.85 

1  7.78 

4    0  59.35 

23 

4    1  26.53 

25.94 

20  39  31.3 

29.6 

10.009 

98.36 

3  29.39 

15  49.67 

1  7.85 

4    4  55.91 

24 

4    5  28.28 

27.70 

20  50  40.9 

39.3 

10.064 

97.46 

3  24.19 

15  49.60 

1  7.92 

4    8  52.47 

25 

4    9  30.55 

29.98 

21    1  29.0 

27.5 

10.105 

96.56 

3  18.48 

15  49.34 

1  8.00 

4  12  49.03 

26 

4  13  33.33 

32.78 

21  1 1  55.5 

54.1 

10.196 

95.65 

3  12.25 

15  49.18 

1  8.06 

4  16  45.58 

27 

4  17  .')6.62 

36.09 

+21  21  60.1 

58.8 

10.147 

+94.74 

-3    5.53 

15  49.02 

1  8.13 

4  20  42.14 

28 

4  21  40.40 

39.90 

21  31  42.7 

41.5 

10.167 

93.89 

2  58.31 

15  48.86 

1  8.19 

4  24  38.69 

29 

4  25  44.64 

44.15 

21  41    3.0 

1.9 

10.186 

99.88 

2  50.62 

15  48.71 

1  8.25 

4  28  35.25 

30 

4  29  49.34 

48.87 

21  49  60.8 

59.8 

10.905 

91.94 

2  42.47 

15  48.56 

1  8.31 

4  32  31.80 

31 

4  33  54.48 

54.04 

21  58  35.8 

34.9 

10.993 

90.99 

2  33.89 

15  48.41 

I  8.37 

4  36  28.36 

Jane    1 

4  37  60.04 

59.63 

+22   6  47.9 

47.1 

10.939 

+90.03 

-2  24.88 

15  48.27 

1  8.43 

4  40  24.92 

2 

4  42    5.99 

5.61 

22  14  37.0 

36.3 

10.955 

19.06 

2  15.49 

15  48.14 

1  8.48 

4  44  21.48 

3 

4  46  12.32 

11.97 

22  22   2.9 

2.3 

10.971 

18.09 

2    5.73 

15  48.01 

1  8.54 

4  48  18.03 

4 

4  50  19.00 

18.68 

22  29   5.3 

4.7 

10.985 

17.11 

155.60 

15  47.89 

1  8.59 

4  52  14.69 

6 

4  54  26.02 

25.73 

22  35  44.1 

43.6 

10.999 

16.19 

1  45.13 

15  47.78 

1  8.64 

4  5611.14 

6 

4  58  33.35 

33.09 

+22  4159.2 

58.8 

10.319 

+15.13 

-1  34.36 

15  47.67 

1  8.69 

5    0   7.70 

7 

5    2  40.97 

40.74 

22  47  50.4 

50.1 

I0.3B3 

14.14 

1  23.30 

15  47.56 

1  8.73 

5    4    4.26 

8 

5   6  48.85 

48.65 

22  53  17.6 

17.4 

10.334 

13.14 

1  11.97 

15  47.46 

1  8.77 

5    8   0.89 

9 

5  10  56.97 

56.80 

22  58  20.7 

20.5 

10.344 

19.13 

1    0.40 

15  47.36 

.  I  8.80 

6  1 1  57.37 

10 

5  15    5.32 

5.18 

23    2  59.5 

59.4 

10.353 

11.19 

0  48.61 

15  47.27 

1  8.83 

5  15  53.93 

11 

5  1913.87 

13.77 

+23    7  14.0 

13.9 

10.360 

+10.10 

-0  36.62 

15  47.18 

1  8.86 

5  19  50.48 

12 

5  23  22.61 

22.54 

23  11    4.0 

4.0 

10.367 

9.08 

0  24.44 

1547.09 

1  8.88 

5  23  47.04 

13 

5  27  31.50 

31.47 

23  14  29.5 

29.5 

10.373 

8.06 

-012.10 

15  47.01 

1  8.90 

5  27  43.60 

14 

5  31  40.55 

40.55 

2317  30.4 

30.4 

10.379 

7.03 

+0   0.38 

15  46.93 

1  8.92 

5  31  40.16 

15 

5  35  49.71 

49.75 

23  20    6.7 

6.7 

10.384 

6.00 

0  13.00 

15  46.86 

1  8.93 

5  35  36.71 

16 

5  39  58.98 

59.05 

+23  22  18.3 

18.3 

10.388 

+  4.97 

+0  26.73 

15  46.79 

1  8.95 

6  39  33.27 

17 

5  44    8.34 

8.44 

23  24    5.1 

5.1 

10.391 

3.94 

0  38.54 

15  46.72 

1  8.96 

5  43  29.82 

18 

5  48  17.76 

17.90 

23  25  27.2 

27.2 

10.398 

9.91 

0  51.40 

15  46.65 

1  8.97 

5  47  26.38 

19 

5  52  27.23 

27.41 

23  26  24.5 

24.5 

10.395 

1.87 

1    4.31 

15  46.59 

1  8.98 

5  51  22.94 

20 

5  56  36.72 

36.94 

23  26  57.0 

57.0 

10.306 

+  0.84 

1  17.24 

15  46.53 

1  8.98 

5  55  19.50 

21 

6    0  46.23 

46.49 

+23  27    4.7 

4.7 

10.306 

-0.90 

+1  30.19 

15  46.47 

1  8.98 

6  59  16.05 

22 

6    4  55.72 

56.02 

23  26  47.6 

47.5 

10.395 

1.93 

1  43.13 

15  46.42 

1  8.98 

6    312.61 

23 

6    9    5.17 

5.51 

23  26    5.6 

5.5 

10.393 

9.96 

156.02 

15  46.37 

1  8.97 

6   7   9.17 

24 

6  13  14.57 

14.95 

23  24  58.9 

58.8 

10.390 

3.99 

2   8.85 

15  46.32 

1  8.96 

6  11    6.73 

25 

6  17  23.89 

24.30 

23  23  27.6 

27.4 

10  386 

4.39 

2  21.62 

16  46.28 

1  8.94 

6  15   2.S8 

26 

6  21  33.10 

33.55 

+23  21  31.6 

31.4 

10.381 

-5.34 

+2  34.28 

16  46.24 

1  8.92 

6  18  63.84 

27 

6  25  42.17 

42.66 

23  19  11.0 

10.7 

10.376 

6.36 

2  46.80 

15  46.21 

1  6.89 

6  22*55.39 

28 

6  29  51.09 

51.61 

^^  16  25.7 

25.4 

10.368 

7.38 

2  59.16 

15  46.19 

1  8.86 

6  26  51.9S 

29 

6  33  59.83 

60.38 

23  13  16.0 

15.6 

10.300 

8.40 

3  11.35 

15  46.17 

1  8.83 

6  30  48.51 

30 

0  38    8.36 

8.95 

23    9  41.9 

41.4 

10.351 

9.49 

3  23.33 

15  46.16 

1  8.80 

6  34  45.07 

31 

6  42  16.66 

17.28 

+23    5  43.5 

42.9 

10.340 

-10.43 

+3  35.07 

15  46.16 

1  8.77 

6  3841.69 

32 

6  46  24.70 

25.35 

+23    120.8 

20.1 

10.398 

-11.44 

+3  46.55 

15  46.14 

1  8.73 

6  4238.18 

NOTB.~For  mean  time  interval  of  aemidlameter  paaaing  meridian,  aabtraot  0*.19  from  the  aidereal  IniamiL 
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FOE  WASHINGTON  MEAN  AND  APPARENT  NOON, 

Dttle. 

Apparent  Sight 
XaoenaioD. 

Appwent 
DeoUnaiftoii. 

Hourly 
Motion. 

BonaHon 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

Sidereal 
Time  of 

Semid. 
Paesing 

Herid. 

Sidereal 
Time 

of 
Keen 
Noon. 

Mean  Noon. 

App. 
Noon. 

2£Mn  Aoon. 

App. 
Noon. 

Bight 
Ascen. 

Dedl- 
nation. 

July     1 

h    m     8 
6  42  16.66 

17.28 

o      #     // 

+23   5  43.5 

42.9 

■ 
10.340 

// 
-10.43 

m     8 
+3  35.07 

15  46.'l5 

ra    8 

1  8.77 

h  m     8 
6  38  41.62, 

2 

6  46  24.70 

25.35 

23    120.8 

20.1 

10.996 

11.44 

3  46.55 

15  46.14 

1  8.73 

6  42  38.18; 

3 

6  50  32.45 

33.13 

22  56  34.1 

33.3 

10.316 

19.44 

3  57.74 

15  46.14 

1  8.69 

6  46  34.73  ; 

4 

6  54  39.89 

40.60 

22  51  23.4 

22.5 

10.303 

13.44 

4    8.62 

15  46.15 

1  8.65 

65031.29 

5 

6  58  47.00 

47.74 

22  45  48.8 

47.8 

10.869 

14.43 

4  19.18 

15  46.16 

1  8.61 

6  54  27.85 , 

6 

7    2  53.75 

54.52 

+22  39  50.5 

49.4 

10.874 

-15.49 

+4  29.38 

15  46.18 

1  8.56 

6  58  24.4 1 

7 

7    7    0.12 

0.92 

22  33  28.7 

27.4 

10  857 

16.99 

4  39.20 

15  46.21 

1  8.51 

7    2  20.96 

8 

7  11    6.09 

6.91 

22  26  43.4 

42.0 

10.940 

17.96 

4  48.61 

15  46.24 

1  8.46 

7    6  17.52 

9 

7  15  11.64 

12.48 

22  19  34.9 

33.4 

10.889 

18.33 

4  57.59 

15  46.27 

1  8.40 

7  10  14.08, 

10 

7  19  16.76 

17.62 

2212   3.3 

1.7 

lOJSM 

19.89 

5   6.15 

15  46.31 

1  8.34 

7  14  10.64  1 

11 

7  23  21.43 

22.31 

+22   4   8.8 

7.1 

10.185 

H».84 

+5  14.27 

15  46.35 

1  8.28 

7  18    7.19 

12 

7  27  25.64 

26.54 

2155  51.6 

49.7 

10.165 

81.18 

5  21.92 

15  46.39 

1  8.22 

7  22    3.75 

13 

7  3129.37 

30.29 

2147  11.8 

9.7 

10.145 

89.11 

5  29.09 

15  46.44 

1  8.15 

7  26    0.31  ' 

14 

7  35  32.61 

33.55 

21  38   9.6 

7.4 

10.185 

93.04 

5  35.77 

15  46.49 

1  8.08 

7  29  56.87 

15 

7  39  35.35 

36.31 

21  28  45.3 

43.0 

J0.104 

93.96 

5  41.95 

15  46.55 

18.01 

73353.42' 

1 

16 

• 

7  43  37.59 

38.56 

+21  18  59.1 

56.7 

10.089 

-94.87 

+5  47.63 

15  46.61 

1  7.94 

7  37  49.98  1 

17 

7  47  39.31 

40.29 

21    8  51.2 

48.6 

10.060 

95.77 

5  52.80 

15  46.67 

1  7.86 

7  41  46.53 

18 

7  5140.51 

41.60 

20  58  21.7 

19.0 

10.038 

96.66 

5  57.44 

15  46.73 

1  7.78 

7  45  43.09 

19 

7  55  41.18 

42.18 

20  47  30.9 

28.1 

10.016 

87.54 

6    1.55 

15  46.80 

1  7.70 

7  49  39.64 

20 

7  59  41.31 

42.32 

20  3619.1 

16.2 

9.004 

88.41 

6    5.13 

15  46.88 

1  7.62 

7  53  36.20 

21 

8   3  40.91 

41.93 

+20  24  46.5 

43.5 

9.971 

-99J98 

+6   8.17 

15  46.96 

1  7.54 

7  57  32.75 

22 

8   7  39.96 

40.99 

20  12  53.3 

50.2 

9.948 

30.13 

6  10.66 

15  47.04 

1  7.46 

8    1  29.31 

23 

8  1 1  38.45 

39.48 

20    0  39.7 

36.5 

9.985 

30.98 

6  12.60 

15  47.12 

1  7.38 

8    5  25.86 

24 

815  36.38 

37.41 

19  48   6.1 

2.8 

9.909 

31.8] 

6  13.98 

15  47.21 

1  7.30 

8    9  22.42 

25 

8  19  33.75 

34.78 

19  3512.6 

9.2 

9.679 

38.63 

6  14.79 

15  47.30 

1  7.21 

8  13  18.97 

26 

8  23  30.55 

31.58 

+19  2159.6 

56.1 

9.865 

-33.44 

+6  15.02 

15  47.39 

1  7.13 

8  17  15.53 

27 

8  27  26.76 

27.78 

19   8  27.3 

23.7 

9.831 

34.93 

6  14.68 

15  47.49 

1  7.04 

8  21  12.08 

28 

8  3122.39 

23.40 

18  54  36.0 

32.3 

9.806 

35.09 

6  13.75 

15  47.60 

1  6.96 

8  25    8.64 

29 

8  35  17.43 

18.44 

18  40  25.9 

22.2 

9.781 

35.80 

6  12.24 

15  47.71 

1  6.87 

8  29    5.19 

30 

8  39  11.87 

12.87 

18  25  57.4 

53.6 

9.756 

36.57 

6  10.12 

15  47.83 

16.79 

8  33    1.75 

31 

8  43   5.71 

6.70 

+1811  10.8 

7.0 

9.791 

-37.31 

+6    7.39 

15  47.95 

1  6.70 

8  36  58.31 

Aug.    1 

8  46  58.94 

59.92 

17  56   6.3 

2.4 

9.706 

38.05 

6    4.06 

15  48.08 

1  6.62 

8  40  54.86 

2 

850  51.56 

52.53 

17  40  44.3 

40.4 

9.680 

38.78 

6    0.13 

15  48.21 

1  6.53 

8  44  51.41 

3 

8  54  43.57 

44.52 

17  25   5.0 

1.1 

9.665 

39.49 

.  5  55.58 

15  48.35 

1  6.44 

8  48  47.97 

4 

8  58  34.96 

35.90 

17    9   8.8 

4.9 

9.a» 

40.18 

5  50.41 

15  48.49 

1  6.35 

8  52  44.52 

5 

9    2  25.73 

26.65 

+16  52  55.9 

52.0 

9.604 

-40.87 

+5  44.63 

15  48.64 

1  6.26 

8  56  41.08 

6 

9    6  15.89 

16.79 

16  36  26.6 

22.7 

9.578 

41.55 

5  38.24 

15  48.79 

1  6.18 

9    0  37.63 

7 

9  10    5.45 

6.33 

16  19  41.3 

37.4 

9.553 

49.99 

5  31.24 

15  48.94 

1  6.09 

9    4  34.19 

8 

9  13  54.40 

55.26 

16   2  40.3 

36.5 

9.588 

49.86 

5  23.63 

15  49.10 

1  6.01 

9    8  30.74 

9 

9  17  42.75 

43.59 

15  45  23.8 

20.0 

9.503 

43^ 

5  15.42 

15  49.26 

1  5.92 

9  12  27.30 

10 

9  21  30.50 

31.31 

+15  27  52.2 

48.5 

9.478 

-44.19 

+5   6.62 

15  49.43 

1  5.84 

9  16  23.85 

11 

9  25  17.67 

18.45 

15  10    5.8 

2.1 

9.454 

44.74 

4  57.24 

15  49.60 

1  5.76 

9  20  20.41 

12 

9  29    4.27 

5.02 

14  52   4.9 

1.3 

9.430 

45.33 

4  47.28 

15  49.77 

1  5.68 

9  24  16.96 

13 

9  32  50.31 

51.03 

14  33  49.7 

46.2 

9.407 

45.99 

4  36.76 

15  49.94 

1  5.60 

9  2813.52 

14 

9  36  35.79 

36.48 

14  15  20.6 

17.2 

9.384 

46M 

4  25.69 

15  50.12 

1  5.52 

9  32  10.07 

15 

9  40  20.74 

21.40 

+13  56  37.9 

34.6 

9.369 

-47.05 

+4  14.08 

15  50.30 

1  5.44 

9  36   6.63 

16 

9  44    5.17 

5.80 

+13  37  41.9 

38.7 

9.941 

-47.60 

+4    1.96 

15  50.48 

1  5.37 

9  40    3.18 

NoTB.— For  mean  time  interval  of  aemidiameter  paaaing  meridian,  tabtxact  0*.19  from  the  aidereal  IntervaL 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Bight 
Aecension. 

Apparent 
DeoUnation. 

Hourly 
Motion. 

Eqnatioin 

of  Time 

for 

^oon. 

Semi- 
diameter 

at 
Appaient 

l«oon. 

Sidereal 

Time  of 

Semid. 

Paaaing 

Merid: 

Odcxeal 
Time 

of 
Mbmb 

TToen. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Aaoen. 

DeoU- 
nation. 

Aug.  16 

h    m     8 
9  44    5.17 

a 
5.80 

O         /        // 

+13  37  41.9 

38.7 

a 
9.341 

-47.60 

m     8 
+  4    1.96 

15  50.48 

m   8 
1  5.37 

h   m     a 
9  40    3.18 

17 

9  47  49.09 

49.69 

13  18  32.8 

89.7 

0.390 

48.14 

3  49.33 

15  50.66 

1  5.29 

9  43  99.73 

18 

9  51  38.51 

33.07 

18  59  11.0 

8.0 

0.S99 

48.67 

3  36.80 

15  50.85 

1  5.22 

9  47  56.88 

19 

9  55  15.45 

15.97 

18  39  36.8 

33.9 

0.979 

49.17 

3  88.59 

15  51.04 

1  5.14 

9  51  58.84 

80 

9  58  57.93 

58.41 

18  19  50.5 

47.8 

9.961 

49.67 

3    8.51 

15  51.22 

1  5.07 

9  55  49.39 

81 

10    8  39.96 

40.41 

-Ml  59  58.4 

49.9 

9.9«9 

-60.16 

+  8  53.98 

15  51.41 

1  5.00 

9  59  45.96 

88 

10    6  81.55 

21.96 

1 1  39  48.8 

40.5 

9.994 

50.63 

2  39.02 

15  51.61 

1  4.94 

10    3  48.50 

83 

10  10    8.71 

3.08 

11  19  88.0 

19.9 

9.906 

51.08 

2  23.63 

15  51.81 

1  4.88 

10    7  39.05; 

84 

10  13  43.46 

43.79 

10  58  50.4 

48.5 

0.100 

51.53 

2   7.83 

15  58.01 

1  4.82 

10  1 1  35.60  \ 

85 

10  17  83.81 

24.10 

10  38    8.3 

6.6 

0.174 

51.07 

151.63 

15  52.21 

1  4.76 

10  15  38.16! 

86 

10  81    3.77 

4.02 

+10  17  15.9 

14.4 

0.156 

-«i.ao 

+  1  35.04 

15  52.42 

1  4.70 

10  19  28.71, 

87 

10  84  43.36 

43.56 

9  56  13.7 

12.4 

0.149 

58.70 

1  18.08 

15  52.64 

1  4.64 

10  *«a  85.86 

88 

10  88  88.58 

22.73 

9  35    8.0 

1.0 

0.197 

63.18 

1    0.75 

15  52.86 

1  4.59 

10  27  81.61! 

89 

10  38    1.45 

1.55 

9  13  41.1 

40.3 

0.119 

53.56 

0  43.08 

15  53.08 

1  4.54 

10  31  18.37 ; 

30 

10  35  39.98 

40.04 

8  58  11.3 

10.8 

0.000 

53.01 

0  25.07 

15  53.31 

1  4.49 

10  35  14.92 

31 

10  39  18.18 

18.20 

+  8  30  32.9 

32.7 

0.0B5 

-54.96 

+  0    6.72 

15  53.54 

1  4.44 

10  39  11.4?! 

Sept.   1 

10  48  56.07 

56.04 

8    8  46.4 

46.4 

0.079 

54.60 

-  0  11.95 

15  63.77 

I  4.40 

10  43    %M\ 

8 

10  46  33.66 

33.59 

7  46  52.0 

52.3 

0.060 

54.03 

0  30.92 

15  54.01 

1  4.36 

10  47   4.58 

1 

3 

10  50  10.95 

10.83 

7  24  50.1 

50.8 

0.040 

55.93 

0  60.17 

15  54.25 

1  4.32 

10  51    1.13 

4 

10  53  47.98 

47.81 

7    2  41.0 

42.1 

0.038 

65.59 

1    9.69 

15  54.49 

1  4.28 

10  54  57.68 

5 

10  57  84.75 

24.53 

+  6  40  25.2 

26.6 

0.097 

-«5.80 

-  1  29.47 

15  54.73 

1  4.24 

10  58  54.83 

6 

11    1    1.88 

1.01 

6  18    2.8 

4.5 

0.017 

56.06 

1  49.48 

15  54.98 

1  4.21 

11    850.79 

7 

11    4  37.59 

37.27 

5  55  34.2 

36.8 

0.008 

56.81 

2   9.72 

15  55.23 

1  4.18 

11    6  47.34 

8 

11    8  13.71 

13.33 

5  32  59.8 

62.1 

0.001 

56.55 

2  30.15 

15  55.48 

1  4.16 

11  10  43.89 

9 

11  1149.64 

49.22 

5  10  19.8 

88.5 

8.004 

56.77 

8  50.76 

15  55.73 

1  4.14 

11  14  40.44 

10 

11  15  85.41 

24.94 

+  4  47  34.6 

37.6 

o.Ooo 

-66.06 

-  3  11.54 

15  55.99 

1  4.12 

1 1  18  37.00 

11 

11  19    1.05 

0.53 

4  24  44.5 

47.9 

8.089 

57.18 

3  38.45 

15  56.25 

1  4.11 

1 1  88  33.55 

18 

1188  36.58 

36.00 

4    149.9 

53.6 

8.077 

57.37 

3  53.47 

15  56.51 

1  4.09 

1126  30.10 

13 

1186  18.01 

11.38 

3  38  51.0 

55.1 

8.075 

57.53 

4  14.58 

15  56.77 

1  4.08 

1130  86.65. 

14 

1189  47.37 

46.69 

3  15  48.1 

58.6 

8.973 

57.60 

4  35.76 

15  57.08 

1  4.07 

11  34  83.20 ! 

15 

1 1  33  88.70 

21.97 

+  2  52  41.6 

46.4 

8.979 

-67.84 

-  4  56.99 

15  57.88 

1  4.07 

1 1  38  19.75 

16 

11  36  58.01 

57.23 

2  29  31.8 

36.9 

8.979 

57.07 

5  18.83 

15  57.54 

1  4.06 

1 1  42  16.31 

17 

11  40  33.31 

32.47 

2    6  19.0 

84.5 

8.979 

58.08 

5  39.47 

15  57.80 

1  4.06 

1 1  46  12.86 

18 

1144    8.65 

7.76 

143    3.5 

9.3 

8.973 

58.10 

6    0.68 

15  58.06 

1  4.06 

11  50   9.41 

19 

1147  44.03 

43.09 

1  19  45.6 

51.8 

8.976 

58.90 

6  81.84 

15  58.38 

1  4.06 

1 1  54    5.96 

80 

1151  19.48 

18.49 

+  0  56  25.7 

38.8 

8.979 

-58.36 

-  6  48.94 

15  58.58 

1  4.07 

1158   2.51* 

81 

1 1  54  55.08 

53.97 

0  33    4.1 

11.0 

8.983 

58.43 

7    3.95 

15  58.84 

1  4.08 

12    i  59.06 

88 

1158  30.67 

29.57 

+  0    9  41.8 

48.4 

8.988 

58.48 

7  84.a> 

15  59.10 

1  4.09 

12    5  55.62 

83 

18   8    6.45 

5.29 

-  0  13  48.8 

35.8 

8.994 

58.51 

7  45.61 

15  59.37 

1  4.11 

12    9  58.17 

84 

18    5  48.38 

41.17 

0  36  67.5 

59.6 

9.000 

58.53 

8    6.83  '  15  59.63 

1  4.14 

18  13  48.72 

85 

18   9  18.48 

17.21 

-  1    0  38.5 

84.8 

0.008 

-58.54 

-  8  36.68 

15  59.90 

1  4.17 

18  17  45.27 

86 

18  18  54.76 

53.44 

I  83  57.4 

48.8 

0.016 

58.53 

8  46.95 

16    0.17 

1  4.20 

12  2141.83 

87 

1816  31.84 

39.86 

147  81.9 

18.9 

0.095 

58.50 

9    7.08 

16    0.44 

1  4.23 

18  85  38.38 

88 

18  80    7.94 

6.51 

8  10  45.7 

36.4 

0.034 

58.46 

9  86.86 

16   0.71 

1  4.26 

12  89  34.93 

89 

18  23  44.88 

43.40 

2  33  68.3 

58.7 

0.044 

58.41 

9  46.47 

16   0.99 

1  4.30 

18  33  31.48 

30 

18  27  22.07 

80.54 

-  8  57  39.4 

19.5 

0.055 

-58.33 

-10    5.83 

16    1.27 

1  4.34 

18  37  28.03 
12  4184.58 

31 

12  30  69.52 

57.94 

-  3  80  48.6 

38.4 

0.067 

-56.95 

-10  84.93 

16    1.55 

1  4.38 

Nora.— Por  mean  time  interval  of  aemidiameter  paaaing  meridian,  snhtiaot  0*.18  from  the  aidereal  interval. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON, 

1 

j     Date. 

Appftrent  Bight 
Ascension. 

Apparent 
DeoUnation. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Koon. 

Semi- 
diameter 

at 
Apparent 

xfoon. 

Sidereal 

Time  of 

Semid. 

Passing 

Merid. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Bight 
Asoen. 

DecU- 

Oct.       1 

h    m     s 
12  30  59.52 

8 

57.94 

O         /        II 

-  3  20  48.6 

38.4 

8 
9.067 

-58.95 

m     a 
-10  24.93 

/     II 
16    1.55 

m     s 
1  4.38 

h  m     8 
12  4124.58 

2 

12  34  37.25 

35.62 

3  43  65.6 

55.2 

9.079 

58.15 

10  43.75 

16    1.83 

1  4.42 

124521.14 

3 

12  38  15.29 

13.62 

4    7  20.0 

9.4 

9.009 

66.03 

11    2.26 

16    2.12 

1  4.47 

12  49  17.69 

4 

12  41  53.65 

51.93 

4  30  31.3 

20.4 

9.106 

57.90 

1 1  20.45 

16   2.41 

1  4.52 

12  53  14.24! 

5 

12  45  32.35 

30.58 

4  53  39.3 

28.2 

9.190 

57.76 

11  38.30 

16   2.69 

1  4.57 

12  57  10.79 

6 

12  49  11.41 

9.59 

-  5  16  43.6 

32.2 

9.135 

-57.60 

-1 1  55.80 

16    2.97 

1  4.63 

13    1    7.35 

1               7 

12  52  50.85 

48.98 

5  39  43.7 

32.1 

9.159 

57.43 

12  12.91 

16    3.25 

1  4.69 

13    5    3.90 

'              8 

* 

12  56  30.69 

28.77 

6   2  39.4 

27.5 

9.169 

57.93 

12  29.62 

16    3.53 

1  4.75 

13    9    0.45 

9 

13    0  10.96 

9.00 

6  25  30.3 

18.2 

9.187 

57.01 

12  45.91 

16    3.81 

1  4.82 

13  12  57.00' 

10 

13    3  51.67 

49.66 

6  48  16.0 

3.7 

9.906 

56.79 

13    1.75 

16    4.09 

1  4.89 

13  16  53.55' 

1 

11 

13    7  32.84 

•30.79 

-  7  10  56.1 

43.6 

9.990 

-56.55 

-13  17.12 

16    4.37 

1  4.96 

13  20  50.10 

12 

13  11  14.50 

12.41 

7  33  30.3 

17.6 

9.948 

56.99 

13  32.02 

16    4.65 

1  5.04 

13  24  46.66 

I            13 

13  14  56.68 

54.55 

7  56  58.3 

45.5 

9.970 

56.03 

13  46.40 

16    4.92 

1  5.12 

13  28  43.21 

14 

13  18  39.39 

37.22 

8  18  19.7 

6.7 

9.999 

55.75 

14    0.24 

16    5.20 

1  5.20 

13  32  30.76 

15 

13  22  22.65 

20.44 

8  40  34.1 

21.0 

9.315 

55.45 

14  13.53 

16    5.47 

1  5.28 

13  36  36.31 

1 

16 

13  26   6.50 

4.25 

-  9   241.1 

27.9 

9.339 

-65.14 

-14  26.24 

16    5.74 

1  5.36 

1 

13  40  32.87 

17 

13  29  50.94 

48.65 

9  24  40.4 

27.1 

9.365 

54.81 

14  38.36 

16    6.01 

1  5.45 

13  44  29.42 

18 

13  33  36.00 

33.67 

9  46  31.6 

18.2 

9.391 

54.45 

14  49.86 

16    6.28 

1  5.54 

13  48  25.98 

19 

13  37  21.70 

19.33 

10    8  14.3 

0.8 

9.418 

54.09 

15    0.72 

16    6.54 

1  5.63 

13  52  22.53 

20 

13  41    8.05 

5.65 

10  29  48.2 

34.6 

9.445 

53.79 

15  10.93 

16    6.80 

1  5.72 

13  56  19.08 

21 

13  44  55.07 

52.64 

-10  50  72.9 

59.3 

9.473 

-53.33 

-15  20.47 

16    7.06 

1  5.82 

14    0  15.63 

22 

13  48  42.77 

40.31 

1 1  12  27.9 

14.2 

9.509 

58.99 

15  29.33 

16    7.32 

1  5.92 

14    4  12.19 

23 

1 

13  52  31.17 

28.68 

1 1  33  32.9 

19.2 

9.531 

59.50 

15  37.48 

16    7.58 

1  6.02 

14    8   8.74 

24 

13  56  20.28 

17.77 

1 1  54  27.5 

13.8 

9.561 

59.05 

15  44.92 

16    7.84 

1  6.12 

14  12    5.29 

!            25 

14    0  10.12 

7.59 

12  14  71.2 

57.6 

9.599 

51.59 

15  51.65 

16    8.10 

1  6.22 

14  16    1.84 

26 

14    3  60.69 

58.13 

-12  35  43.7 

30.1 

9.693 

-61.11 

-15  57.65 

16   8.36 

1  6.32 

14  19  58.40 

1           27 

14    7  51.99 

49.41 

12  55  64.5 

51.0 

9.654 

50.61 

16    2.91 

16    8.62 

1  6.43 

14  23  54.95 

1           28 

14  11  44.05 

41.45 

13  15  7X2 

59.8 

9.686 

50.10 

16    7.41 

16    8.87 

1  6.54 

14  27  51.51 

29 

14  15  36.87 

34.25 

13  35  69.4 

56.1 

9.717 

49.56 

16  11.15 

16   9.12 

1  6.65 

14  31  48.06 

30 

14  19:)0.45 

27.81 

13  55  52.6 

39.4 

9.749 

49.09 

16  14.12 

16   9.38 

I  6.76 

14  35  44.61 

31 

14  23  24.80 

22.15 

-14  15  22.5 

9.4 

9.781 

-48.46 

-16  16.34 

16   9.63 

1  6.87 

14  3941.16 

Nov.     1 

14  27  19.93 

17.27 

14  34  38.6 

25.6 

9.814 

47.88 

16  17.78 

16    9.89 

I  6.99 

14  43  37.72 

2 

14  31  15.85 

13.18 

14  53  40.4 

27.6 

9.847 

47.97 

16  18.42 

16  10.14 

1  7.11 

14  47  34.27 

3 

14  35  12.56 

9.88 

15  12  27.6 

15.0 

9.880 

46.66 

16  18.27 

16  10.39 

1  7.23 

14  51  30.83 

4 

14  39  10.07 

7.38 

15  30  59.8 

47.3 

9.913 

46.03 

16  17.33 

16  10.64 

1  7.35 

14  55  27.38 

5 

14  43    8.38 

.5.68 

-15  49  16.6 

4.3 

9.946 

-45.37 

-16  15.59 

16  10.89 

1  7.47 

14  59  23.94 

6 

14  47    7.51 

4.81 

16    7  17.5 

5.4 

9.960 

44.70 

16  13.03 

16  11.13 

1  7.58 

15   3  20.49 

7 

14  51    7.46 

4.76 

16  24  62.1 

50.2 

10.015 

44.01 

16    9.64 

16  11.37 

1  7.70 

15    7  17.05 

8 

14  55    8.2:3 

5.53 

16  42  30.0 

18.4 

10.050 

43.31 

16    5.43 

16  11.61 

1  7.82 

1511  13.60 

9 

14  59    9.84 

7.14 

16  59  40.9 

29.5 

10.085 

49.60 

16   0.39 

16  11.84 

1  7.94 

15  15  10.16 

10 

15    3  12.28 

9.59 

-17  16  34.4 

23.4 

10.190 

-41.86 

-15  54.51 

16  12.06 

1  8.05 

1519    6.71 

11 

15    7  15.57 

12.89 

17  32  70.1 

59.4 

10.155 

41.11 

15  47.79 

16  12.29 

1  6.17 

15  23    3.27 

12 

15  11  19.72 

17.05 

17  49  27.5 

17.1 

10.191 

40.35 

15  40.20 

16  12.50 

1  8.29 

15  26  59.82 

13 

15  15  24.72 

22.06 

18    5  26.4 

16.3 

10.997 

39.56 

15  31.75 

16  12.71 

1  8.41 

15  30  56.38 

14 

15  19  30.57 

27.93 

18  20  66.3 

56.5 

10.963 

38.76 

15  22.46 

16  12.92 

1  8.53 

15  34  52.93 

15 

15  23  37.27 

34.65 

-18  36  26.9 

17.4 

10.9U9 

-37.95 

-15  12.32 

16  13.13 

1  8.65 

15  38  49.49 

16 

15  27  44.84 

42.24 

-18  5127.7 

18.5 

10.334 

-37.19 

-15    1.31 

16  13.34 

1  8.77 

15  42  46.04 

NoTB.— For  mean  time  Intenral  of  semldiameter  paaalni^  meridian,  subtract  0*.18  from,  the  siderea]  interral. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Bight 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Eqi]%tion 

or  Time 

for 

Amtarent 

Semi- 
diameter 

at 
Apparent 

Koon. 

Sidereal 

Time  of 

Semid. 

PasaiBg 

Merid. 

1 

Sidereal 
Time 

of 
Mettn 
Koon. 

Mean  Noon. 

App. 
Koon. 

Mean  Noon. 

App. 
Koon. 

Bight 
Asoen. 

Decli- 
nation. 

Nov.  16 

h    m     s 
15  27  44.84 

42.24 

O         /        // 

-18  51  27.7 

18.5 

s 
10  334 

-37.18 

m     s 
-15    1.31 

16  13.34 

ra    8 

1    8.77 

h    m     a 
15  42  46.04 

17 

15  31  .53.27 

50.70 

19    5  68.4 

59.5 

10.309 

36.37 

14  49.45 

16  13..54 

1    8.88 

15  46  42.60 

18 

15  36    2.54 

0.01 

19  20  28.7 

20.1 

10.404 

35.41 

14  36.75 

16  13.73 

1    8.99 

15  60  30.15 

19 

15  40  12.65 

10.15 

19  34  28.2 

19.9 

10.438 

34.54 

14  23.20 

16  13.92 

1    9.11 

15  54  35.71 

ao 

15  44  23.60 

21.13 

19  47  66.4 

58.5 

10.473 

33.64 

14    8.81 

16  14.11 

1    9.22 

15  58  32.26 

21 

15  48.35.38 

32.95 

-20    123.0 

15.4 

10.507 

-39.74 

-13  53.59 

16  14.30 

1    9.33 

16    2  28.82 

4 

22 

15  52  47.98 

45.^9 

20  14  17.7 

10.5 

10.541 

31.89 

13  37.56 

16  14.48 

1    9.44 

16    6  25..^ 

23 

15  56  61.37 

59.02 

20  26  50.1 

43.2 

10.574 

30.88 

13  20.72 

16  14.66 

1    9.55 

16  10  21.92 

24 

16    1  15.55 

13.24 

20  38  59.8 

53.3 

10.607 

99.93 

13    3.09 

16  14.84 

1    9.65 

16  14  18.48 

25 

16    5  30.50 

28.24 

20  50  46.5 

40.3 

10.<»9 

98.97 

12  44.69 

16  15.02 

1    9.76 

16  18  15.04 

26 

16    9  46.20 

43.99 

-21    2    9.9 

4.1 

10.009 

-97.98 

-12  25.54 

16  15.19 

1    9.86 

16  22  11.59 

27 

16  14    2.62 

0.46 

21  13    9.6 

4.2 

10.099 

96.99 

12    5.68 

16  15.36 

1    9.96 

16  26    8.15 

28 

16  18  19.75 

17.64 

21  23  45.2 

40.2 

10.798 

95.96 

11  45.12 

16  1.5.52 

1  10.06 

16  30    4.70 

29 

16  22  37.57 

35.52 

21  33  56.4 

51.8 

10.75« 

94.95 

1 1  23.87* 

16  15  68 

1  10.16 

16  34    1.26 

30 

/6  26  56.05 

54.06 

21  43  43.0 

38.7 

10.784 

93.99 

11    1.95 

16  15.84 

1  10.25 

16  37  57.82 

Dec.    1 

16  31  15.16 

13.23 

-21  .53    4.6 

0.6 

10.809 

-99.88 

-10  39.39 

16  16.00 

1  10.34 

16  4154.38 

2 

16  35  34.89 

33.02 

22    161.0 

'  57.3 

10.834 

91.89 

10  16.22 

16  16.15 

1  10.42 

16  45  50.93 

1 

3 

16  39  55.20 

53.41 

22  10  31.8 

28.4 

10.858 

90.75 

9  52.45 

16  16.30 

1  10.50 

16  49  47.49, 

4 

16  44  16.09 

14.37 

22  18  36.8 

33.7 

10.883 

19.67 

9  28.12 

16  16.44 

1  10.58 

16  53  44.04 

5 

16  48  37.52 

35.87 

22  26  15.8 

13.0 

10.904 

18.58 

9    3.23 

16  16.58 

1  10.65 

16  57  40.60 

6 

16  52  59.47 

67.89 

-22  33  28.5 

26.0 

10.094 

-17.48 

-  8  37.84 

16  16.71 

1  10.72 

17    1  37.16 

7 

16  57  21.91 

20.41 

22  40  14.7 

12.4 

10.944 

16.37 

8  11.96 

16  16.84 

1  10.79 

17    5  33.72 

8 

17    1  44.82 

43.40 

22  46  34.1 

32.0 

10.964 

15.95 

7  45.59 

16  16.96 

1  10.85 

17    9  30.27 

9 

17    6    8.18 

6.84 

22  52  26.7 

24.9 

10.98» 

14.13 

7  18.79 

16  17.08 

1  10.91 

17  13  26.83 

10 

17  10  31.95 

30.69 

22  57  52.2 

50.6 

10.996 

13.00 

6  51.57 

16  17.19 

I  10.97 

17  17  23.39 

1 

11 

17  14  56.12 

54.94 

-23    2  50.4 

49.0 

11.014 

-11.86 

-623.96 

16  17.29 

1  11.02 

17  21  19.95 

12 

17  19  20.66 

19.57 

23    7  21.1 

19.9 

11.009 

10.71 

5  55.96 

16  17^9 

1  11.07 

17  2516.50 

13 

17  23  45.55 

44.54 

23  1 1  24.3 

23.3 

11.043 

9.56 

5  27.62 

16  17.49 

1  11.12 

17  29  13.06 

14 

17  28  10.74 

9.82 

23  14  59.8 

59.0 

11.055 

8.41 

4  58.96 

16  17.58 

1  11.16 

17  33   9.61 

15 

17  32  36.23 

35.40 

23  18    7.5 

6.9 

11.066 

7JK5 

4  30.03 

16  17.66 

1  11.19 

17.37   6.17 

16 

17  37    1.97 

1.23 

-23  20  47.3 

46.8 

11.077 

-6.07 

-  4    0.84 

16  17.73 

1  11.21 

17  41    2.73, 

17 

17  41  27.94 

27.29 

23  22  59.0 

58.7 

11.066 

4.90 

3  31.42 

16  17.80 

1  11.2:) 

17  44  59.29, 

18 

17  45  54.10 

53.54 

23  24  42.7 

42.5 

11.063 

3.73 

3    1.80 

16  17.87 

1  11.25 

17  48  55.84 

19 

17  50  20.42 

19.95 

23  25  58.2 

58.1 

11.099 

9.56 

2  32.02 

16  17.93 

1  11.27 

17  52  52.40 

20 

17  54  46.86 

46.48 

23  26  45.5 

45.4 

11.104 

1.38 

2    2.13 

16  17.99 

I  11.28 

17  56  48.96 

21 

17  59  13.39 

13.10 

-23  27    4.5 

4.5 

11.106 

-0.90 

-  1 .32.15 

16  18.04 

lb 

1  11.29 

18    0  45.52 1 

22 

18    3  39.98 

39.78 

23  26  55.3 

55.3 

11.106 

+  0.96 

1    2.11 

16  18.09 

1  11.29 

18    4  42.07 

23 

18    8   6.58 

6.48 

23  26  17.8 

17.8 

11.108 

9.16 

0  32.06 

16  18.14 

1  11.29 

18    8.38.63 

24 

18  12  .33.16 

33.15 

23  25  12.0 

12.0 

11.106 

3.33 

-  0    2.03 

1618.18 

1  11.28 

18  12  35.19 

25 

18  16  59.67 

59.75 

23  23  38.0 

38.0 

11.103 

4.51 

•¥  0  27.94 

16  18.22 

1  11.27 

18  16  31.75 

26 

18  2126.09 

26.27 

-23  21  35.8 

35.7 

11.096 

•1-5.68 

-1-  0  57.82 

16  18.25 

1  11.26 

18  20  28.30 ; 

27 

18  25  52.37 

5264 

23  19    5.4 

5.2 

11.091 

6.85 

1  27.55 

16  18.28 

1  11.24 

18  24  24.86 ' 

28 

18  30  18.47 

18.83 

23  16    6.9 

6.6 

11.083 

8.01 

1  57.10 

16  18.30 

1  11.21 

18  28  21.49 

29 

18  34  44.35 

44.80 

23  12  40.5 

40.1 

11.074 

9.17 

2  26.43 

16  18.32 

1  11.18 

18  32  17.98 

30 

18  39    9.98 

10.52 

23   8  46.2 

45.7 

11.063 

10.33 

2  55.51 

16  18.34 

1  11.15 

18  36  14.53 

31 

18  43  35.32 

35.95 

-23    4  24.0 

23.4 

11.050 

+11.49 

•1-  3  24.30 

16  18.35 

1  11.11 

18  4011.09 

32 

18  48   0.34 

1.05 

-22  59  34.2 

33.4 

11.035 

4-13.66 

+  3  52.78 

16  18.36 

I  11.07 

18  44   7.64 1 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OP  WASHINGTON. 

Date. 

ICeonTime 

of 

Tranait. 

Diff.for 
iHoar 

of 
Long. 

Right 

Ascension 

of 

Centre. 

DUf.for 
IHour 

of 
Long, 

Geocentric 

Declination 

of 

Centre. 

DiiTfor 
IHour 

of 
Long. 

Sid.  Time 

ofSemid. 

Ihwsing 

Herldian. 

< 

Qeocentric 

Semi- 
dlamoter. 

Ennatorial 

Uorizontol 

FanllaT. 

Brisl 
Limb 

lit 

1. 

h    m 

m 

h   m     n 

s 

0     /     // 

» 

8 

/     // 

#     /' 

Jan.    0 

21    0.25 

3.009 

15  53  52.17 

130.79 

-15  25  4.5.4 

-346.3 

64.96 

15   6.5 

55  20.1 

11. 

S. 

J 

21  57.6n 

9.031 

1646  19.42 

131.47 

-17  1929.8 

-S90.6 

65.09 

14  59.3 

54  53.6 

II. 

s. 

2 

22  46.18 

9.081 

17  38  56.87 

131.48 

-1821    8.7 

-86.9 

65.04 

14  53.4 

54  32.2 

II. 

s. 

3 

23  34.53 

9.004 

18312-2.57 

130.46 

-1828  50.1 

+  480 

64.75 

14  49.0 

54  15.8 

II. 

s. 

5 

0  22.26 

1.970 

1923  10.37 

138.38 

-17  43  36.4 

176.5 

64.21 

14  45.8 

54    4.2 

I. 

s. 

6 

1    8.99 

1.933 

20  13  58.42 

195.55 

-16  9  14.8 

•H199.8 

63.50 

14  44.0 

63  67.7 

1. 

s. 

7 

1  54..'>4 

1.873 

21    3  35.58 

193  56 

-13  5137.2 

398.4 

62.76 

14  43.9 

53  57.1 

I. 

s. 

8 

2:)8.96 

1.830 

21  52  4.81 

119.99 

-10  57  50.4 

473.3 

62.13 

14  45.5 

54    3.2 

I. 

s. 

9 

3  22.53 

1.804 

22  39  42.90 

11838 

-  7  35  30.7 

535.0 

61.78 

14  49.3 

54  17.1 

I. 

s. 

10 

4    5.74 

1.801 

23  26  58.78 

118.91 

-  3  5219.4 

677.6 

61.79 

14  55.3 

54  39.2 

1. 

s. 

11 

4  49.21 

1.897 

0  14  31.03 

119.80 

+  0   3  56.0 

+600.9 

62.27 

15    4.0 

55  10.9 

I. 

s. 

12 

5  .33.72 

1.888 

1    3   5.47 

193.49 

4   4  57.3 

600.9 

63.26 

15  15.1 

55  51.9 

I. 

s. 

13 

6  20.10 

1.964 

1  53  3?.47 

199.18 

8    1    9.8 

575.3 

64.77 

15  28.7 

5641.7 

I. 

s. 

14 

7    0.19 

9.113 

2  46  42.16 

136.93 

1 1  40  47.4 

516.8 

66.72 

15  44.2 

57  38.6 

I. 

s. 

15 

8    1.C7 

9.964 

3  43  16.21 

146.07 

14  49   9.1 

417.7 

68.94 

16    0.7 

58  39.3 

1. 

s. 

16 

8  57.86 

9.417 

4  43  33.71 

155.98 

+17   8  50.0 

+973.0 

71.10 

16  16.9 

59  38.9 

I. 

s. 

17 

9  57.44 

9.539 

547  14.52 

183.64 

18  21  48.2 

+  85.8 

72.77 

16  31.2 

60  31.2 

I. 

s. 

18 

10  59.25 

9.598 

6  53   9.77 

166.91 

18  13  56.7 

-197.1 

73.54 

1641.6 

61    9.4 

I. 

s. 

19 

12    1.55 

9.500 

7  50  34.63 

165.09 

1640.3:(.9 

-336.4 

73.26 

16  46.6 

61  28.0 

I. 

s. 

20 

13    2.57 

9.406 

9   4  42.62 

160.07 

13  49  26.2 

-511.9 

72.10 

16  45.5 

61  23.8 

II. 

s. 

21 

14     1.09 

9.380 

10   7  21.12 

153.00 

+  9  58  53.9 

-631.3 

70.47 

16:18.6 

60  58.3 

II. 

s. 

22 

14  56.75 

9.960 

11    7   4.9d 

145.78 

5  32  22.0 

-601.5 

68.78 

16  26.9 

60  15.6 

IL 

s. 

23 

15  49.70 

9.158 

12   4    7.41 

139.69 

+  0  52  52.8 

-697.8 

67.33 

16  12.2 

59  21.5 

11. 

s. 

24 

16  40.55 

9.085 

12  59   .3.33 

135.97 

-  3  40  8.4 

-661.1 

66.27 

15.56.2 

58  22.7 

II. 

s. 

23 

17  29.99 

9.040 

135234.15 

• 

133.55 

-  7  51  39.3 

-599.0 

63.62 

15  40.4 

57  24.8 

H. 

s. 

26 

18  18.64 

9.018 

14  45  17.65 

131.96 

-1 1  30  29.6 

-H86.9 

63.29 

15  25.9 

56  31.6 

11. 

s. 

27 

Id    6.!)7 

9.019 

1537  42.31 

130.90 

-14  28  24.6 

-3889 

63.17 

15  13.4 

55  45.6 

n. 

s. 

28 

19  55.26 

9.019 

16  30   3.91 

130.99 

-16  30  24.3 

-965.0 

65.13 

15   3.2 

55    7.9 

II. 

s. 

20 

20  43.53 

9.009 

l7*Ji24.C5(i 

130.76 

-17  5925.8 

-134.9 

65.02 

14  55.2 

54  38.7 

II. 

s. 

30 

21  31.64 

1.097 

1814  35.76 

130.03 

-182627.1 

-    1.0 

64.76 

14  49.5 

54  17.6 

II. 

S-! 

31 

22  10.30 

J. 979 

19  6  19.82 

198.59 

-18   041.2 

+198.7 

64.31 

14  45.7 

54    3.9 

11.  N.  S. 

F«b.    1 

2:)    6.22 

1.036 

19  3719.02 

196.39 

-1644  38.9 

949.3 

63.68 

14  43.8 

53  56.7 

ILN.S. 

2 

2:152.17 

1.V03 

20  47  20.29 

193.76 

-14  43   0.2 

356.0 

62.99 

14  43.4 

5:t  55.6 

11. 

s. 

4 

0  37.10 

1.859 

21  36  19.93 

191.97 

-12   2   6.6 

445.3 

62.33 

14  44.6 

5:1  59.7 

I. 

s. 

5 

1  21.13 

1.830 

22  24  25.57 

119.33 

-  8  49  27.2 

514.7 

61.84 

14  47.2 

54    9.4 

I. 

s. 

6 

2    4.57 

1.804 

2:1 1 1  55.72 

118.38 

-  513   8.9    +563.3 

61.64 

14  51.4 

54  24.6 

I. 

s. 

7 

2  47.89 

1.810 

*23  59  18.46 

118.75 

-  1  21  38.8 

500.5 

61.80 

14.57.1 

54  45.8 

I. 

s 

8 

3  31.67 

1.843 

0  47   9.45 

190.76 

+  236  16.7 

505.9 

62.40 

15    4.7 

55  13.7 

I. 

S.I 

9 

4  16.62 

1.907 

1  36   9.94 

194.58 

6  31  16.7 

575.5 

03.47 

15  14.3 

55  48.7 

I. 

s. 

10 

5    3.44 

9.000 

2  27   3.67 

130.19 

10  12  56.8 

537.9 

64.98 

15  25.8 

56  30.9 

I. 

s. 

11 

5  52.84 

9.120 

3  20  32.10 

137.40 

+  13  29  16.2 

+447.9 

66.83 

15  39.0 

57  19.4 

I. 

s. 

12 

6  45.32 

9.S55 

4  17   6.26 

145.53 

16   6  20.2 

330.9 

68.84 

15  5:1.6 

58  13.0 

I. 

s. 

13 

7  41.04 

9.366 

5  16  55.:K) 

153.40 

17  48  54.7 

+175.6 

70.71 

16   8.6 

59   8.1 

I. 

s. 

14 

8  39.60 

9.486 

6  19  34.88 

159.46 

1822  30.9 

-  19.0 

72.09 

16  22.7 

60    0.0 

I.      N.  SJ 

15 

9  .39.97 

9.533 

7  24    3.72 

109  331  417  37    6.7 

-915.6 

72.69 

16  34.4 

60  43.0 

L      N.  SJ 

1 

25 
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V. 

" 

AT  TRANSIT  OF  MOON'8  CENTRE  OVER  THE  MERIDIAN  OP  WASHTNaTON. 

* 

Date. 

Moao  Time 

of 

Transit. 

1 

Diflf.for,^ 
1  Hour  l 

of 
Long. 

Kijibt 
Asreiision    ' 
of 
Contrei 

Diff.for 
iHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
1  Uonr 

of 
liOng. 

Sid.  Time 

ofSemid. 

Passing 

Meridian. 

Geocentric  Bqaatorial 
Semi-       Horizontal 
diameter.     Pandlaz. 

BTiffhi 

h    m 

m 

h   m     s 

8 

o      /      n 

// 

8 

/     ft 

t       n 

Feb.  15 

9  39.97 

9.533 

7  24    3.72 

169.33 

+  17  37   0.7 

-915.6 

72.69 

16  34.4 

60  43.0 

I.       N.S 

» 

16 

10  40.75 

9.520 

8  28  56.79 

161.50 

15  31  12.4 

-409.9 

72.44 

16  42.1 

61  11.3 

I.       N.  S 

» 

17 

II  40.56 

9.457 

9  32  51.86 

157.70 

12  13  58.7 

-568.5 

71.51 

16  44.4 

61  19.6 

I.      N.  S. 

' 

Id 

12  38.49 

9.368 

10  34  53.80 

159.34 

8   3  47.6 

-675.6 

70.24 

16  40.8 

61    6.G 

u.     s. 

t 

19 

13  34.21 

9.977 

1 1  34  42.97 

146.83 

+  323  54.9 

-716.7 

68.94 

16  31.8 

60  33.5 

II.      s. 

1 

1 

20 

14  27.88 

9.199 

12  32  28.33 

149.13 

-  1  22  10.8 

-705.1 

67.82 

16  18.5 

59  44.7 

11.     s. 

21 

15  19.90 

9.140 

13  28  34.34 

139.58 

-  5  54  13.2 

-648.4 

67.01 

16    2.7 

58  47.0 

n.    s. 

22 

16  10.73 

9.099 

14  23  29.23 

136.16 

-  9  56  27.7 

-558.3 

66.47 

15  46.3 

57  46.3 

11.     s. 

23 

17    0,78 

9.073 

15  17  37.03 

134.50 

-13  17  43.9 

-445.9 

66.10 

15  30.3 

56  47.5 

11.     s. 

24 

17  50.30 

9.054 

16  11  13.09 

133.45 

-15  50  43.6 

-318.0 

65.85 

15  16.0 

55  56.1 

u.    s. 

25 

18  39.39 

9.036 

17   4  22.77 

139.33 

-17  31  14.7 

-183.9 

65.54 

15    4.2 

55  12.9 

u.    s. 

26 

19  27.98 

9.019 

17  57   2.66 

130.99 

-18  17  38.5 

-48.9 

65.16 

14  55.5 

54  39.8 

u.    s. 

27 

20  15.92 

1.981 

18  49    3.64 

199.08 

-18  10  23.7 

+  83.4 

64.63 

14  49.3 

54  16.9 

II.     s. 

1           28 

21     3.04 

1.945 

19  40  15.51 

196.86 

-17  1155.7 

907.1 

63.99 

14  45.6 

54    3.6 

II.  N.  S. 

Mar.    1 

21  49.24 

1.905 

20  30  30.84 

194.45 

-15  26  18.4 

318.6 

63.28 

14  44.4 

53  59.1 

U.N. 

2 

22  34.48 

1.8R7 

21  19  50.03 

199.17 

-12  59    1.7 

-H14.0 

62.62 

14  45.2 

54    2.1 

II.  N.  S.. 

3 

23  18.91 

1.837 

22   8  19.42 

190.38 

-  9  56  46.3 

493.1 

62.10 

14  47.8 

54  11.5 

II.  N.  & 

5 

0    2.77 

1.891 

22  56  14.97 

119.49 

-  6  27   9.2 

551.3 

61.80 

14  51.8 

54  26.3 

I.          S 

6 

0  46.46 

1.893 

23  43  59.64 

119.59 

-  2 .38  m.6 

587.U 

61.85 

14  57.1 

54  45.6 

1.         s. 

7 

1  30.44 

1.846 

0  32   5.85 

190.93 

+  1  1941.5 

599.8 

62.26 

15    3.4 

55    8.8 

I.         s. 

8 

2  15.27 

1.804 

1  20  55.98 

193.78 

+  5  17  48.3 

+586.3 

63.07 

15  10.7 

55  35.7 

I.        s. 

9 

3     1.52 

1.965 

2  11  15.46 

196.08 

9   4  54.7 

544.4 

64.26 

15  19.1 

56    6.5 

I.        s. 

10 

3  49.75 

9.058 

3   3  33.79 

133.64 

12  29  13.4 

471.8 

65.75 

15  28.5 

56  41.0 

I.         s. 

11 

4  40.39 

9.164 

3  58  16.77 

140.03 

IS  18   0.7 

366.5 

67.42 

15  38.9 

57  19.2 

1.         s. 

12 

5  33.61 

9.971 

4  55  35.62 

146.48 

17  18   3.4 

996.3 

69.04 

15  50.1 

58    0.4 

I.        s. 

13 

6  29.25 

9.369 

5  55  19.61 

151.93 

+181651.6 

+  60.0 

70.37 

16    1.7 

58  42.9 

I.      N.S. 

14 

7  26.70 

9.419 

6  56  52.72 

155.49 

18   4  44.3 

-193.8 

71.17 

16  12.9 

59  24.1 

I..    N. 

15 

8  25.04 

9.435 

7  59  19.35 

156.35 

16  37  26.3 

-311.9 

71.35  J 

16  22.8 

60    0.5 

I.      N. 

1           16 

9  23.27 

9.411 

9    1  38.99 

154.93 

13  58  10.8 

-481.3 

70.94 

16  30.0 

60  26.9 

17 

10  20.58 

'     9.369 

10    3    3.52 

151.93 

10  18   9.9 

-619.5 

70.16 

16  33.5 

60  39.8 

18 

11   16.55 

9.303 

il    3    7.42 

148.38 

4  6   4  15.2 

-494.1 

69.28 

16  32.5 

60  36.2 

I.      N.  S. 

19 

12  11.14 

9.948 

12    1  47.87 

145.08 

-1-  1  10  15.2 

-730.7 

68.45 

16  26.8 

60  15.0 

II.  N.  S. 

20 

13    4.53 

9.904 

12.59  17.00 

149.48 

-  3  34  22.3 

-604.9 

67.79 

16  16.7 

59  38. 1 

II.  N.  S. 

21 

1 

13  57.03 

9.173 

13  55  52..38 

140.58 

-  7  59   2.8 

-699.5 

67.40 

16    3.6 

58  49.9 

II.      8. 

;     '^^ 

14  AS.&J 

9.149 

14  51  48.81 

139.16 

-1148  38.1 

-516.7 

67.12 

15  48.8 

57  55.5 

II.     s. 

23 

15  40.21 

9.197 

15  47  13.27 

137.85 

-14  5021.2 

-388.9 

66.85 

15  33.6 

56  59.8 

II.     s. 

1          24 

16  30.97 

9.101 

16  42    3.48 

136.96 

-16  57  10.9 

-947.6 

66.51 

15  19.6 

56    8.2 

n.    s. 

i          25 

17  20.99 

9.066 

17  36   9.84 

134.18 

-18   7  12.6 

-104.7 

66.02 

15    7.4 

55  23.5 

U.  N.  S. 

26 

18  10.08 

9.093 

18  29  19.58 

131.57 

-18  21    4.9 

+  .34.1 

65.37 

14  57.9 

54  48.5 

II.  N. 

'          27 

18  58.04 

1.973 

19  2121.72 

198.58 

-1741  11.3 

163.4 

64..58 

14  51.2 

54  23.9 

II.  N.    ' 

28 

19  44.80 

1 

1.993 

20  12  11.35 

195.57 

-16  12   0.2 

+980.1 

63.76 

14  47.5 

54  10.4 

11.  N. 

29 

20  30.4 1 

1.878 

21     151.78 

199.87 

-13  59   4.0 

381.9 

62.99 

14  46.6 

54    7.3 

II.  N. 

30 

21   15.06 

1.845 

21  50  34.9i) 

190.86 

-II    8  39.0 

467.3 

62.39 

14  48.3 

54  13.5 

II.  N. 

31 

21  59.09 

1.898 

22  :)d  40.62 

110.79 

-  7  47  39.0 

534.6 

62.04 

14  52.3 

54  28.0 

U.N. 

32 

22  42.93 

'      1.899 

23  26  34.47 

119.90 

-  4    341.1 

+581.7 

62.01 

14  58.0 

54  48.9 

UN. 
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AT  TRANSIT  OF  MOON^S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Tnuisit. 

Difllfor 

inouT 

of 
Long. 

Right 

Asoension 

of 

Centre. 

Diltfor 
IHoiir 

of 
Long. 

Geocentrio 

I><«rlination 

of 

Centre. 

I>iff.for 
iHonr 

of 
Long. 

Sid.  Time 

ofSemid. 

PasAing 

Meridian. 

Greocentric 

Semi* 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bricht 
Limoa. 

h     ID 

m 

h   m     8 

a 

O       $        tl 

// 

8 

/     // 

*     /' 

Apr.    1 

22  42.93 

1.839 

23  26  34.47 

119.90 

-  4    341.1 

+581.7 

62.01 

14  58.0 

54  48.9 

II.  N. 

2 

23  27.07 

1.853 

0  14  46.82 

191.34 

-  0   5  20.7 

805.9 

62  36 

15    5.0 

55  14.5 

II.  N. 

4 

0  ia.O() 

1.900 

1    3  50.30 

134.18 

+  3  57  34.2 

604.0 

63.10 

15  12.7 

55  43. 1 

I.      N.  S. 

5 

0  58.4.5 

1.989 

1  54  17.73 

198.39 

7  53  52.1 

579.3 

64.19 

15  21.0 

56  13.4 

I.           S. 

6 

1  46.72 

9.058 

2  46  38.21 

133.54 

1 1  30  59.0 

507.5 

65.57 

15  29.4 

56  44.2 

i.           S. 

7 

2  37.20 

3.153 

3  41  12.05 

139.33 

+  14  35  20.0 

+408.4 

67.09 

15  37.7 

57  14.8 

1.           S. 

8 

1 

3  29.98 

9.345 

4.38    4.46 

144.93 

16  53  10.2 

975.4 

68.55 

15  45.8 

57  44.6 

I.           S. 

9 

4  2^.82 

3.330 

5  37   0.03 

149.54 

1812   3.3 

+114.9 

69.70 

15  53.7 

58  13.5 

1.      N.  S. 

10 

5  21.09 

9.363 

6  37  22.00 

159.19 

18  22  46.7 

-63.9 

70.37 

16    i.l 

58  40.9 

i.      N. 

11 

6  17.95 

3.368 

7  38  19.40 

159.40 

1721  16.0 

-943.3 

70.47 

16    8.0 

59    5.9 

I.      N. 

12 

7  14.54 

9.343 

8  39    0.87 

150.80 

+  15   9  48.6 

-410.1 

70.06 

16  13.6 

59  26.8 

I.      N. 

13 

8  10.24 

9.397 

0  38  48.81 

148.07 

n  5651.0 

-548.6 

69.30 

16  17.7 

59  41.7 

I.      N. 

14 

9    4.79 

3.949 

10  37  26.93 

145.13 

7  56   6.3 

-647.8 

68.50 

16  19.4 

59  48.0 

I.      N. 

15 

9  58.24 

3.909 

1134  59.31 

143.69 

+  3  24  44.2 

-701.0 

67.93 

16  18.3 

59  43.9 

I.      N. 

16 

10  50.89 

3.189 

12  3143.40 

141  13 

-  1  1811.7 

-705.6 

67.40 

16  14.0 

59  28.2 

I.      N. 

17 

1 1  43.09 

3.171 

13  28   0.90 

140.45 

-  5  53  27.4 

-663.9 

67.30 

16    6.6 

59    0.8 

I.      N. 

18 

12  35.15 

9.189 

14  24   9.46 

140.31 

-10   3  12.9 

-579.9 

67.28 

15  56.4 

58  23.6 

11.  N.  S. 

19 

J3  27.18 

3.187 

1520  16.25 

140.91 

-13  32  29.8 

-489.5 

67.2<) 

15  44.5 

57  39.6 

II.  N.  S. 

20 

14  19.07 

9.158 

16  1614.99 

139.56 

-16  10  (9.6 

-334.0 

67.18 

1531.7 

56  52.9 

11.  N.  S. 

21 

15  10.53 

9.139 

17  11  47  39 

137.96 

-17. 'SO  19.5 

-174.8 

66.a5 

15  19.3 

56    7.3 

II.  N.  S. 

22 

16     \M 

9.085 

18   628.76 

135.39 

-J8  30  39.7 

-  37.1 

66.25 

15    8.2 

55  26.4 

11.  N. 

23 

16  50.51. 

9.0S8 

18  59  55.99 

131.85 

-18  13  19.9 

+  111.5 

65.42 

14  59.1 

54  53.2 

II.  N. 

24 

17  38.42 

1.964 

19  5154.55 

198.03 

-17    3    0.9 

337.1 

64.46 

14  52.7 

54  29.() 

11.  N. 

25 

18  24.81 

1.903 

20  42  22.51 

1S4.39 

-15   5  53.8 

346.0 

63.51 

14  49.2 

54  16.5 

11.  N. 

26 

19    9.88 

1.855 

21  31  30.a3 

191.44 

-12  28  45.5 

437.0 

62.72 

14  48.6 

54  14.6 

II.  N. 

27 

1 

J9  54.00 

1.835 

22  19  41.54 

119.64 

-  9  18  32.1 

+511.0 

62.20 

1451.1 

54  23.5 

II.  N. 

28 

20  37.66 

1.818 

23   7  24.87 

119.39 

-  5  42  19.6 

566.9 

62.02 

14.56.1 

54  42.0 

II.  N. 

29 

21  21.46 

1.837 

23  5516  66 

190..% 

-   1  -17  41.7 

609.7 

62.27 

15    3.4 

55    8.7 

II.  N. 

30 

22    6.05 

l.i«J 

0  4  J  0o.7(> 

123.17 

+  2  16  44.0 

615.9 

62.95 

15  12.3 

55  41.5 

JI.N. 

May    1 

22  52.07 

1.956 

1  34    1 .46 

197.56 

6  20  43.4 

599.5 

64.05 

15  22.3 

56  18.1 

II.  N. 

2 

23  40.13 

9a'V9 

2  26   9.35 

133.98 

+  10  11  .57.6 

+549.3 

65.50 

15  32.5 

56  55.7 

II. 

4 

0  30.65 

9.1.^9 

3  20  45.42 

139.78 

13  36   8.9 

463.8 

67.14 

15  42.3 

57  31.7 

I.      N. 

5 

1  2:176 

9.965 

4  1 7  57.85 

146.14 

16  17  46.2 

337.9 

68.74 

1551.1 

58    4.0 

I.      N. 

6 

2  19.20 

9.348 

51729.31 

151.17 

18    2    1.8 

+178.5 

70.01 

15  58.4 

58  30.7 

I.      N. 

7 

3  16.19 

3.399 

6  18  34.73 

153.89 

18  37  28.8 

-    3.9 

70.71 

16    4.0 

58  51.3 

I.      N. 

8 

4  13.68 

9.390 

7  20  10.01 

153.65 

+  17.58  44.5 

-189.4 

70.73 

16    7.8 

59    5.5 

I.      N. 

9 

5  10.59 

9.347 

8  21  10.45 

151.06 

16    7  47.1 

-361.4 

70.15 

16  10.1 

59  13.9 

I.      N. 

10 

6    6.15 

9.981 

9  20  49.86 

147.10 

13  13  19.8 

-504.9 

69.21 

16  10.9 

59  16.8 

I.      N. 

|] 

7    0.07 

9.913 

10  18  50.20 

143.99 

92851.1 

-610.7 

68.19 

16  10.3 

59  14.5 

I.      N. 

12 

7  52.48 

9.158 

11  15  19.89 

139.67 

5  10  21.5 

-674.7 

67.32 

16    8.2 

59    6.8 

I.      N. 

\% 

8  43.81 

9.184 

12  10  44.87 

137.65 

+  0  34  49.5 

-695.9 

66.76 

16    4.6 

58  53.4 

I.      N. 

14 

9  34.62 

9.114 

13   538.18 

137.01 

-  4    0  44.9 

-675.1 

66.55 

15  5.9.3 

58  34.1 

I.      N. 

I& 

10  25.41 

9.191 

14    0  30.40 

137.49 

-  8  19.55.6 

-614.4 

66.62 

15  52.4 

58    8.7 

I.      N. 

\t 

11  16.51 

9.138 

145541.86 

138.50 

-12   7  32.5 

-518.3 

66.84 

15  44.0 

57  37.8 

1.      N. 

17 

12    8.02 

3.153 

15  51  17.05 

139.33 

-15  10  39.3 

-393.4 

67.05 

15  34.5 

57    2.9 

II.  N. 

388 


MOON-CULMINATIONS,   1886. 


AT  TRANSIT  OF  MOON'S  CENTKE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Trauttit. 

Diir.for 
lUoor 

of 
Long. 

Bight 

Ascension 

of 

CentrsL 

Difllfor 
iHoar 

of 
Long. 

Geocentric 

Decimation 

of 

Centre. 

Diff.fOT 

IHonr 

Of 

Long. 

Sid.  Time 

ofSemid. 

Paasing 

Geocentric 

Semi- 
diameter. 

Bqnatorial 

Horizontal 

Parallax. 

Blight 
LifflU.      . 

1 

h    m 

m 

h  m    ■ 

s 

o     /     *» 

// 

a 

/     It 

'       u 

1 

May  17 

18    8.08 

Q.lSfi 

15  51  17.05 

130.33 

-1510  39.3 

-303.4 

67.05 

16  34.5 

67    8.9 

II.  N. 

J8 

18  59.69 

a.  151 

16  47   8.64 

130.95 

-171940.4 

-940.5 

67.05 

15  84.3 

66  85.6 

II.  N. 

19 

13  51.08 

S.197 

17  4830.68 

137.89 

-1889  19.1 

-08.9 

66.73 

15  14.4 

66  49.1 

II.  N. 

20 

14  41. GO 

Q.079 

18  37   6.86 

134.08 

-1838  43.3 

+  40  6 

66.07 

15   6.8 

65  15.4 

II.  N. 

2\ 

15  30.70 

9.015 

19  30  81.86 

131.11 

-17  61  14.6 

185.3 

65.16 

14  57.6 

64  47.5 

II.  N. 

82 

16  18.88 

1.045 

802156.84 

196.66 

-16  1851.8 

+303.5 

64.18 

14  58.1 

64  87.3 

II.  N. 

83 

17    4.15 

1.880 

21  1153.23 

199.06 

-1350  56.6 

409.7 

63.13 

14  49.8 

64  16.6 

II.  N. 

84 

17  48.63 

1.830 

22  0  25.94 

110.07 

-10  5318.8 

489.0 

62.36 

14  49.0 

64  16.1 

ILN. 

85 

18  32.19 

1.804 

22  48  3.14 

118.37 

-  7  87  7.1 

M4.5 

61.94 

14  61.9 

54  86.7 

II.  N. 

8G 

19  15.45 

1.806 

23  35  22.06 

118.40 

-  3  39  59.0 

688.0 

61.94 

14  57.7 

64  47.9 

II.  N. 

87 

19  59.11 

1.838 

023   5  82 

190.48 

+  0  80  37.8 

+611.6 

68.43 

15   6.1 

6518.9 

II.  N. 

88 

20  43.96 

1.904 

1  12  0.69 

194.49 

4  86  7.1 

6115 

63.48 

15  16.8 

55  68.0 

ILN. 

8S) 

21  30.76 

9.001 

2  2  52.82 

130.91 

8  86  88.9 

589.4 

64.86 

15  88.9 

56  48.5 

ILN. 

30 

82  20.18 

9.191 

2  50  22.53 

137.45 

12  717.9 

517.3 

66.65 

15  41.6 

57  89.1 

ILN. 

3J 

23  18.65 

9JI51 

3  62  55.54 

145.90 

1514  88.5 

410.8 

68.56 

15  53.8 

58  14.1 

ILN. 

June  8 

0    8.14 

9.360 

4  5831.01 

159.41 

+17  3013.8 

+9».0 

70.88 

16    4.6 

58  6.3.4 

I.      N. 

3 

1    6.06 

9.448 

6  54  32.10 

157.17 

18  39  16.7 

+  70.9 

71.43 

16  18.8 

59  83.7 

I.      N. 

4 

8    5.20 

9.469 

6  57  47.28 

168.46 

18  3183.6 

-110.1 

71.78 

16  17.9 

59  48.4 

I.      N. 

5 

3    4.13 

9.439 

8  0  49.30 

156.18 

17   5   4.9 

-300.1 

71.89 

16  19.8 

6(^49.3 

L      N. 

G 

4    l.Gl 

9.353 

9  283.63 

151.40 

14  88  5.1 

-460.8 

70.81 

16  18.6 

69  45.1 

I.      N. 

7 

4  56.94 

9.958 

10    149.41 

145.73 

+10  54  56.3 

-588.4 

68.86 

16  15.0 

60  31.9 

L      N. 

8 

5  50.08 

9.173 

10  59   3.00 

140.61 

6  43  88.8 

-661.7 

67.63 

16    9.6 

59  11.9 

I.      N. 

0 

6  41.43 

9.111 

1154  88.71 

136.83 

+  8  1184.5 

-601.1 

66.68 

16    8.9 

68  47.4 

L      N. 

10 

7  31.62 

9.on 

18  4844.98 

134.81 

-  884   3.3 

-680.0 

66.14 

16  55.5 

58  80.1 

L      N. 

11 

8  21.33 

9.070 

1342  32.65 

134.41 

-  6  47  37.9 

-639.9 

65.99 

15  47.6 

57  51.1 

L      N. 

J8 

9  11.15 

9.084 

14  3626.27 

135.91 

-10  4583.3 

-551.4 

66.14 

15  39.4 

57  21.0 

L      N. 

13 

10    1.41 

9.105 

15  30  46.71 

136.^ 

-14   4  58.3 

-449.1 

66.41 

1531.0 

56  50.1 

I.      N. 

14 

10  52.16 

9.193 

16  25  36.72 

137.53 

-16  36  6.1 

-310.4 

66.63 

15  88.6 

66  19.1 

I.      N. 

15 

11  4.3.13 

9.199 

17  2040.10 

137..'» 

-181186.9 

-164.0 

66.61 

15  14.3 

55  48.7 

L      N. 

IG 

12  33.82 

9.007 

181526.04 

136.03 

-18  47  30.8 

-15.7 

66.84 

15   6.4 

56  19.7 

ILN. 

17 

13  23.61 

9.048 

19  918.52 

133.11 

-1884  65.0 

+196.0 

65.63 

14  59.3 

54  53.9 

n.N. 

18 

14  12.02 

1.083 

20    1  47.53 

190.90 

-17   8    1.0 

954.7 

64  59 

14  53.6 

54  32.6 

ILN. 

19 

14  58.78 

1.013 

20  52  37.28 

194.06 

-15   341.0 

363.5 

63.63 

14  49.4 

64  17.3 

ILN. 

80 

15  43.92 

1.851 

21  41  49.59 

191.19 

-181959.9 

451.4 

68.60 

14  47.4 

54  10.0 

ILN. 

81 

16  27.74 

1.805 

22  29  42.40 

118.44 

-  9   511.8 

510.3 

61.91 

14  47.9 

• 

54  11.7 

U.N. 

88 

17  10.75 

J. 784 

2316  46.50 

117.10 

-  58710.3 

+567.7 

61.61 

14  51.0 

64  33.4 

n.N. 

83 

17  53.61 

1.703 

0   341.91 

117.74 

-  1  33  29.7 

507.4 

61.79 

14  67.1 

54  45.6 

ILN. 

84 

18  37.10 

J. 837 

0  51  14.94 

190.35 

+  228  6.0 

607.0 

68.47 

16   6.0 

65  18.3 

ILN. 

85 

19  22.04 

1.015 

1  40  16.60 

195.06 

6  28  66.0 

509.0 

63.69 

15  17.5 

66   0.4 

ILN. 

8G 

80    9.28 

9.097 

8  3133.38 

131.77 

10  18  27.1 

540.9 

65.39 

16  30.9 

66  49.9 

ILN.   , 

87 

20  69.62 

9.164 

3  8553.88 

140.09 

+13  43  85.1 

+468.0 

67.48 

16  46.6 

67  43.9 

II.N. 

28 

21  63.21 

9.310 

4  83  39.90 

148.89 

16  87  48.8 

345.6 

69.58 

16    0.4 

58  38.1 

ILN. 

89 

22  50.24 

9.437 

5  84  47.94 

156.51 

18  14  11.8 

+170.8 

71.38 

16  13.7 

59  27.1 

ILN.  : 

1 

30 

23  49.81 

9.516 

6  88  28.71 

IBIJP 

18  47   7.9 

-18.5 

78.41 

16  84.3 

60    5.9 

U.N.    ! 

July  8 

0  50.48 

9.596 

7  3315.18 

161.88 

+1768    4.1 

-996.0 

78.57 

16  30.9 

60  30.3 

L      N. 
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AT  TRANSIT  OP  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

1 

Date. 

Moan  Time 

of 

Tranoit. 

DlfllfOT 

iHonr 

of 
Long. 

Bight 

ABoension 

of 

Centre. 

Difllfor 
iHour 

of 
Long. 

Geooeotrio 

D«)ClinAtion 

of 

Centre. 

Diff.for 
iHonr 

of 
Long. 

Sid.  Time 

ofScraid. 

Paming 

lieridiim. 

Oeocentrio 

Semi- 
diameter. 

Equatorial 

Horizontal 

PanilUvx. 

Brieht 
Limua. 

h    m 

m 

h  m    s 

8 

0    1     it 

n 

8 

/     II 

/     /' 

\ 

0  50.48 

9.598 

7  3315.18 

161.88 

•I-1758   4.1 

-S96.0 

72.57 

16  30.9 

60  30.3 

I.      N. 

3 

1  50.58 

9.479 

8  37  27.54 

158.56 

1548  54.9 

-414.6 

71.82 

16  32.9 

60  37.5 

I.      N. 

1             4 

2  48.81 

9.376 

9  39  47.22 

158.81 

1232  2.5 

-569.4 

70.50 

16  30.3 

60  28.1 

1.      N. 

1             5 

3  44.54 

9.970 

10  30  37.30 

146.41 

8  26  32.6 

-«S6.8 

69.01 

16  24.0 

60    4.8 

I.      N. 

6 

4  37.86 

9.177 

1137    1.49 

140.89 

•1-  3  53  34.1 

-690.8 

67.68 

16  14.8 

59  31.0 

I.      N. 

7 

5  29.25 

8.111 

12  3230.20 

136.85 

-  0  47  5.9 

-606.5 

66.72 

16   4.0 

5851.5 

I.      N. 

8 

6  19.43 

9.075 

13  26  45.17 

134.68 

-  51825.4 

-654.9 

06.17 

15  52.7 

58    9.7 

I.      N. 

9 

7    9.05 

9.065 

14  2027.46 

134.07 

-  92611.5 

-579.7 

65.99 

1541.4 

57  28.4 

I.      N. 

10 

7  58.67 

9.079 

15  14   9.14 

134.58 

-12  5836.4 

-478.4 

66.05 

15  30.8 

56  49.6 

I.      N. 

11 

8  48.56 

9.086 

16  8  7.57 

135.34 

-1546    1.7 

-355.6 

66.21 

15  21.2 

56  14.2 

I.      N. 

19 

9  38.73 

9.093 

17  2  22.46 

135.78 

-17  41    7.7 

-917.0 

66.26 

15  12.6 

55  42.4 

I.      N. 

13 

10  28.89 

9.083 

17  56  36.80 

135.91 

-183924.7 

-79.8 

66.07 

15   4.9 

55  14.5 

I.      N. 

14 

11  18.57 

9.osa 

1850  22.14 

133.35 

-1839  43.6 

+  70.9 

65.55 

14  58.4 

54  50.4 

I.      N. 

15 

12    7.25 

9.009 

19  43   7.89 

130.30 

-17  44  24.8 

903.8 

64.77 

14  53.0 

54  30.6 

11.  N. 

16 

12  54.56 

1.099 

20  34  30.63 

196.59 

-15  5849.8 

390.8 

63.80 

14  48.8 

54  15.3 

II.  N. 

17 

13  40.32 

1.875 

2124  20.50 

199.67 

-13  3022.8 

+417.8 

62.83 

14  46.2 

54    5.6 

1!.N. 

18 

14  24.64 

1.890 

2212  43.31 

119.37 

-10  2720.0 

493.4 

62.01 

14  45.4 

54    2.6 

II.  N. 

19 

15    7.84 

1.783 

22  59  58.96 

117.15 

-  6  58  29.4 

547.0 

61.47 

14  46.4 

54    6.3 

II.  N. 

20 

15  50.44 

1.779 

23  46  38.58 

116.43 

-  3  1146.2 

5894 

61.32 

14  49.6 

54  18.1 

II.  N. 

21 

16  33.10 

1.789 

0  33  21.68 

117.48 

+  0  44  44.8 

506.9 

61.66 

14  55.7 

54  40.5 

II.  N. 

22 

17  16.57 

1.839 

1  20  53.65 

190.59 

•1-  4  42  55.8 

+590.3 

62.51 

15   4.3 

55  12.1 

11.  N. 

2:) 

18    1.66 

1.934 

210   3.36 

195.63 

8  33  46.7 

550.5 

63.87 

1515.5 

55  53.4 

II.  N. 

24 

18  49.19 

9.0-19 

3    139.27 

139.69 

12  6  35.9 

499.1 

65.68 

1529.1 

56  43.2 

II.  N. 

25 

19  39.83 

9.189 

3  56  22.72 

141.13 

15  8  19.0 

409.9 

67.78 

15  44.4 

57  39.5 

II.  N. 

26 

20  33.98 

9.399 

4  54  36.67 

149.96 

17  2329.2 

966.0 

69.89 

16    0.5 

58  38.4 

II.  N. 

27 

21  31.46 

9.455 

55611.51 

157.56 

+18  35  45.3 

+  80.5 

71.64 

16  15.9 

59  35.0 

II.  N. 

28 

22  31.42 

9.530 

7   0  15..50 

169.15 

18  3123.4 

-114.9 

72.66 

16  29.0 

60  23,2 

11.  N. 

29 

23  32.41 

9.539 

8   521.74 

109.67 

17  4   2.1 

-321.6 

72.75 

16  38.2 

60  57.0 

II.  N. 

•31 

0  32.84 

9.487 

9   95.3.85 

159.48 

14  1815.0 

-501.8 

72.01 

16  42.3 

61  12.0 

I.      N. 

Aug.  1 

1  31.49 

9.307 

1012  38.89 

154.03 

102914.7 

-634.1 

70.74 

16  40.7 

61    6.0 

I.      N. 

2 

2  27.81 

9.996 

11  13  4.09 

148.09 

+  5  58  53.7 

-707.7 

69.36 

16  33.9 

60  41.1 

I.      N. 

3 

3  21.88 

9.919 

1211  13.85 

149.93 

+  1  1041.7 

-794.3 

68.15 

16  23.0 

60    1.3 

I.      N. 

4 

4  14.16 

9.150 

13   7  35.97 

139.17 

-  3  34   0.6 

-699.0 

67.27 

16    9.7 

59  12.2 

I.      N. 

5 

5    5.26 

9.119 

14   2  46.48 

136.94 

-  7  57  43.0 

-691.0 

66.74 

15  55.2 

58  19.2 

1.      N. 

6 

5  55.71 

9.095 

14  57  18.78 

135.91 

-114654.2 

-500.8 

66.50 

15  41.0 

57  27.0 

I.      N. 

7 

6  45.92 

9.090 

15  5136.14 

135.59 

-14  5131.7 

-399.4 

66.41 

15  27.9 

56  38.7 

I.      N. 

8 

7  36.04 

9.066 

16  45  47.95 

135.35 

-17  4  32.2 

-963.7 

66.31 

15  16.3 

55  56.3 

I.      N. 

9 

8  25.98 

9.07:1 

17  39  49.07 

134.61 

-182140.6 

-121.1 

66.06 

15   6.7 

55  20.7 

I.      N. 

10 

9  15.46 

9.047 

1833  22.()d 

133.01 

-184131.2 

+  91.3 

65.59 

14  58.8 

54  51.8 

I.      N. 

11 

10    4.12 

9.005 

1926   6.57 

130.49 

-18  532.6 

156.8 

64.88 

14  52.8 

54  29.7 

I.      N. 

12 

1 

10  51.61 

1.951 

2017  40.44 

197.94 

-1637  49.8 

+879.0 

63.99 

14  48.4 

54  13.6 

I.      N. 

!          13 

11  37.74 

1.803 

21   7  52.35 

193.73 

-14  24  42.0 

383.4 

63.04 

14  45.5 

54    3.1 

I.      N. 

14 

12  22.50 

1.839 

2156  42.10 

190.50 

-113350.0 

467.4 

62.18 

14  44.3 

.53  58.5 

II.  N. 

15 

13    6.10 

1.797 

22  44  21.64 

117.97 

-  813  38.3 

530.0 

61.53 

14  44.5 

53  59.4 

11.  N. 

16 

13  48.90 

1.774 

23  31  13.46 

116.57 

-  4  32  42.4 

+571.9 

61.20 

14  46.4 

54    6.3 

11.  N. 

390 


MOON-CULMINATIONS,   1886. 


AT  TRANSIT  OF  MOON'S  OENTBE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Dftto. 

Mean  Time 

of 

Transit. 

DUtfor 
iHonr 

of 
Long. 

Sight 

Ascension 

of 

Centra. 

Diff-for 
iHonr 

of 
Long. 

Oeooentrio 

Declination 

of 

Centre. 

Dtiffor 
IHonr 

of 
Long. 

Sid.  Time 

ofSomid. 

Passing 

Geocentric 

Semi- 
diameter. 

Equatorial 

Horizontal 

Parsllax. 

Brlcht 

Ang.  16 

h    m 
13  48.90 

m 
1.774 

k  m     s 
23  31  13.46 

s 
116.57 

O       t        1' 

•  4  32  42.4 

+671.2 

a 
61.20 

/     ft 
14  46.4 

t     it 
64    6.3 

ILN.    i 

17 

14  31.43 

1.774 

017  48.45 

116.60 

-  0  39  35.8 

500.9 

61.27 

14  50.2 

54  20.2 

11.  N. 

18 

15  14.29 

1.809 

1    4  4.3.77 

118.99 

+  317   8.3 

589.1 

61.78 

14  56.8 

54  40.9 

ILN.    , 

19 

15  58.J8 

1.800 

1  52  40.77 

191.77 

7   8  38.3 

S64.4 

62.77 

15   3j7 

55  10.0 

n.N. 

20 

to  43.81 

1.947 

242  22.58 

196.97 

1045  14.1 

514.0 

64.20 

15  13.9 

56  47.2 

ILN. 

i 

21 

17  31.86 

fi.061 

3  34  30.04 

133.83 

+  1355  53.9 

+434.1 

65.98 

15  26.2 

56  32.7 

UN.    ! 

22 

18  22.85 

9.191 

4  29  34.84 

141.65 

16  27  55.5 

390.3 

67.95 

15  40.6 

57  24.9 

U.N. 

2:) 

19  17.01 

9.391 

5  27  49.84 

149.47 

18   7  16.5 

+170.6 

69.84 

15  55.9 

58  21.7 

ILN. 

24 

20  14.06 

9.497 

6  28  58.62 

155.90 

18  40  13.3 

-  10.4 

71.32 

16  11.5 

5910.1 

ILN. 

25 

21   13.17 

9.489 

7  32  11.28 

159.61 

17  56  28.0 

-409.6 

72.14 

16  25.8 

60  1J.5 

n.N. 

26 

22  13.10 

9.496 

8  361.3.80 

160.04 

+15  5258.0 

-404.8 

72.18. 

16  37.1 

60  62.9 

ILN. 

27 

23  12.61 

9.456 

9  39  50.30 

157.60 

12  36  32.5 

-570.9 

71.56 

16  43.7 

61  17.2 

ILN. 

29 

0  10.78 

9.388 

10  42   5.96 

153.54 

8  23 .30.7 

Ht85.3 

70.59 

16  44.7 

6120.8 

L      N.    , 

30 

1    7.80 

9.31  .'S 

114237.61  < 

149.14 

+  3  36  26.8 

-739.7 

6D.55 

16  39.8 

61    2.9 

L      N. 

31 

2    1.97 

9.958 

124129.46 

145.33 

-  1  20  16.7 

-734.6 

68.67 

16  29.8 

60  26.1 

1.      N. 

1 

Sept.  1 

2  55.41 

9.905 

13  39    1.44 

149.61 

-  6   4  17.5 

—678.0 

68.03 

16  16.1 

59  35.9 

L      N.    1 

2 

3  47.92 

9.173 

14  35  37.16 

140.60 

-10  17  23.1 

-581.9 

67.62 

16    0.5 

58  38.6 

L      N. 

3 

4  39.80 

9.151 

15  31  34.93 

139.97 

-13  46  12.9 

-458.6 

67.34 

15  44.5 

57  39.8 

L      N. 

4 

5  31.18 

9.130 

1627   2.82 

138.03 

-1622   2:9 

-318.7 

67.06 

15  29.4 

56  44.3 

I.      N. 

5 

6  22.01 

9.104 

17  2157.61 

136.46 

-18   012.4 

-171.7 

66.65 

1516.1 

55  55.5 

L      N. 

1 

6 

7  12.09 

9.067 

18  16   7.12 

134.93 

-183927.8 

-  95.3 

66.06 

15    5.1 

55  15.0 

\.      N.  S. 

7 

8    1.15 

9.019 

19   9  15.26 

131.35 

-182130.1 

+113.4 

65.27 

14  66.6 

54  43.7 

I           S. 

8 

8  48.95 

1.963 

20    1    7.98 

197.99 

-17  1021.5 

930.5 

64.34 

14  50.4 

54  21.1 

L          S. 

9 

9  35.38 

1.906 

20  51  37.95 

194.59 

-15  11  51.0 

349.8 

63.36 

14  46.6 

54    7.0 

L          S. 

10 

10  20.47 

1.853 

2140  47.16 

191.39 

-12  33   0.6 

441.9 

62.44 

14  44.5 

53  59.3 

L          S. 

11 

11     4.41 

1.611 

• 
22  28  47.19 

118.89 

-  9  21  39.9 

4419.1 

61.75 

14  44.7 

54    0.1 

L           S. 

1          12 

11  47.53 

1.786 

23  1558.11 

117.98 

-  5  46   6.1 

509.0 

61.32 

14  46.3 

54    5.9 

L          S. 

13 

12  30.28 

1.780 

0   2  46.61 

116.99 

-   1  54  56.5 

590.0 

61.24 

14  49.2 

54  16.8 

ILN. 

14 

13  13.18 

1.798 

0  49  44.31 

1 18.07 

+  22  52.7 

595.0 

61.57 

14  53.6 

54  33.0 

ILN. 

15 

1 

13  56.81 

1.849 

1  37  25.91 

190.65 

5  58   0.7 

576.3 

62.31 

14  59.5 

54  54.3 

U.N. 

i          16 

14  41.77 

1  909 

2  26  27.05 

194.60 

+  9  40  30.3 

+531.6 

63.44 

15    6.7 

55  21.1 

ILN. 

17 

15  28.60 

1.99R 

3  17  21.52 

130.a'i 

12  59  37.1 

458.9 

64.90 

15  15.6 

55  53.5 

ILN. 

'■          18 

1 

16  17.78 

9.109 

4  10  36.69 

136.96 

15  43  42.2 

356.9 

66.56 

15  26.0 

56  31.7 

ILN. 

19 

17    9.53 

9.910 

5   6  26.81 

149.83 

17  40  38.0 

993.0 

68.23 

15  37.9 

57  15.5 

ILN. 

1 

90 

18    3.78 

9.307 

6   4  47.21 

148.67 

18  38  22.9 

+  61.6 

69.67 

15  50.9 

58    3.4 

U.  N.  S.| 

31 

19    0.06 

2.377 

7    5    9.73 

159.87 

+18  27   8.3 

-190.0 

70.66 

16    4.5 

58  53.2 

11.      S. 

1         32 

19  57..58 

9409 

8   6  46.79 

154.89 

17    131.3 

-307.4 

71.08 

16  17.5 

59  40.9 

II.      SJ 

33 

20  55.42 

9.405 

9   8  43.58 

I.S4.57 

14  22  56.2 

-481.6 

70.96 

16  28.6 

60  21.8 

11.      S; 

34 

21  52.83 

9.375 

1010  14.51 

159.77 

10  40  36.1 

-093.0 

70.46 

16.36.4 

60  50.3 

IL      S. 

!          35 

1 

22  49.35 

9.334 

11  1051.12 

150.30 

611    0.6 

-715.8 

69.82 

16  39.6 

61    2.0 

IL      S. 

26 

23  44.90 

9.996 

12  10  30.04 

148.01 

+  1  15  40.3 

-761.0 

69.25 

16  37.6 

60  54.6 

IL  N.  S. 

;          28 

0  39.64 

9.968 

.13    9  20.03 

146.97 

-  3  4157.1 

-797.8 

68.83 

16  30.8 

60  27.9 

I.      N. 

29 

1  33.81 

9.948 

14    7  3.5.41 

145.09 

-  8  19  3.5.5 

-659.6 

1 

68.59 

16  18.6 

59  45.1 

L      N.    ' 

30      2  27,56 

9.939 

15   5  25.04 

144.19 

-12  18  37.9 

-536.9; 
-  394.5 1 

68.42 

16    4.1 

58  51.7    I.        N. 

31 

1    3  20.90 

9.911 

16   2  51.48 

149.91 

-1525  3.5.6 

68.18 

15  48.3 

57  53.7  1 1.        N. 

MOON-CULMINATIONS,   1886. 


391 


AT  TRANSIT  OP  MOON'S  CRNTRR  OVER  THE  MRRIOTAN  OF  WASHINGTON. 

1 

Dsto. 
Oct.      1 

MeMiTimo 

of 

Tranut 

Difllfor 
iHoar 

of 
Long. 

Rigbi 

Asceniilon 

of 

Centre. 

Difllfor 
IHoar 

of 
Long. 

Gkiocenirio 

Decllnatloo 

of 

Centra. 

DliCfbr 
I  Hour 

of 
Long. 

Sid.  Time 

ofSemid. 

Paeaing 

Meridiftn. 

Geocentric 

Semi- 
diameter. 

Equatorial 

Horizontal 

Parallar. 

Brighl 
Limba. 

t 

1 

b    m 
3  80.90 

m 
9.911 

h  m     8 
16  851.48 

8 

1«.9] 

Oil* 

-1585  35.6 

II 
-304.5 

68.18 

/     II 
15  48.3 

/     II 
57  53.7 

I.      N. 

k 

9 

4  13.68 

9.179 

16  59  39.79 

140.97 

-17  3834.9 

-939.3 

67.76 

15  38.6 

56  56.1 

I.      N. 

1 

,             3 

5    5.38 

9.139 

17  5530.88 

138.13 

-18  36 .53.4 

-83.1 

67.09 

15  18.5 

56    4.4 

I.      N. 

S.I 

1 

4 

5  55.84 

9.071 

18  50  8.94 

134.44 

-1840  0.8 

+  65.3 

66.17 

15   6.6 

55  30.4 

I. 

s. 

5 

6  44.71 

9.001 

194859.83 

130.96 

-1746  33.3 

199.3 

65.09 

14  57.3 

54  46.4 

1. 

s. 

1 

6 

7  31.90 

1.939 

80  34  15.30 

196.06 

-16  354.1 

4315.9 

63.96 

14  50.9 

54  88.7 

1. 

s.; 

7 

8  17.49 

1.870 

818354.79 

199.34 

-133681.6 

413.6 

68.91 

14  47.1 

54    8.9 

I. 

S.' 

8 

9    1.75 

1.899 

88  18  14.88 

119.45 

-10  34  35.3 

499.0 

68.08 

14  46.0 

54    5.1 

I. 

s.' 

9 

9  45.08 

1.783 

88  59  37.68 

1I7.:0 

-  7  584.5 

550.5 

61.55 

14  47.1 

54    9.1 

I. 

S.' 

10 

10  87.97 

1.788 

834634.60 

117.98 

-  3  16  54.5 

588.4 

61.38 

14  50.3 

54  80.3 

1. 

s.' 

1 

11 

11  10.97 

1.809 

0  33  38.86 

118.97 

+  0  48  80.5 

4603.9 

61.61 

14  54.7 

54  37.0 

I. 

1 

18 

1 1  54.65 

1.849 

18183.16 

190.69 

4  43  0.1 

585.0 

68.85 

15    0.5 

54  58.1 

I.- 

s.' 

13 

18  39.58 

1.908 

81083.17 

194.51 

8  34  45.3 

558.9 

63.87 

15    7.8 

55  38.6 

II.  N, 

s.' 

14 

13  86.87 

1.968 

3    1    8.54 

199.43 

18  6  14.3 

483.9 

64.56 

15  14.6 

55  49.6 

ILN, 

I 

16 

14  15.08 

9.081 

3  54    1.45 

135.04 

15  5  14.1 

386.5 

66.09 

15  88.6 

56  19.8 

II.  N. 

16 

15    6.15 

9.174 

4  49  10.88 

140.67 

+17  1917.1 

+969.0 

67.58 

15  31.3 

66  51.3 

II.  N. 

1 

17 

15  59.34 

9.955 

5  46  87.41 

145.50 

1836  47.8 

+114.8 

68.83 

15  40.5 

57  85.3 

II.  N. 

S.' 

>8 

10  54.17 

9.309 

6  45  88.53 

148.78 

1848  34.8 

-57.8 

69.68 

15  50.8 

58   0.6 

II. 

s. 

1           19 

17  49.98 

9.331 

7  45  13.33 

150.13 

1749  40.8 

-936.4 

70.08 

15  59.9 

58  36.4 

II. 

s. 

80 

1 

18  45.84 

9.394 

845  14.17 

140.60 

1540  35.8 

-406.3 

69.91 

16    9.4 

59  11.1 

II. 

s. 

81 

19  41.34 

9.909 

9  44  49.83 

148.16 

+1887  46.9 

-559.7 

69.49 

16  17.7 

59  41.6 

U. 

s. 

88 

80  36.14 

9.9G9 

10  43  4.3.70 

146.36 

8  83  13.0 

-663.9 

68.99 

16  83.9 

60    4.4 

II. 

s. 

I          ^ 

81  30..30 

9.948 

1141  58.57 

145.00 

+  3  43  83.4 

-797.8 

68.61 

16  87.8 

60  16.6 

11. 

s. 

84 

88  84.07 

9.938 

1839  50.71 

144.48 

-  1  18   3.9 

-740.6 

68.43 

16  86.7 

60  14.6 

II. 

s. 

85 

83  17.83 

9.943 

13  37  40.75 

* 

144.79 

-6   8  0.4 

-700.4 

68.48 

16  88.0 

59  57.5 

II. 

s. 

87 

1 

0  11.79 

.9.954 

14  35  43.86 

145.48 

-10  8548.9 

-611.1 

68.65 

16  13.4 

59  86.1 

I. 

s. 

'          88 

1     5.99 

9.901 

1534    1.71 

145.80 

-14    533.8 

-489.9 

68.78 

16    1.7 

58  48.8 

I. 

s.; 

89 

8    0.18 

9.951 

16  38  18.37 

145.97 

-16  48  0.5 

-397.1 

68.69 

15  48.1 

57  53.0 

I. 

s. 

30 

8  53.83 

9.916 

17  30   8.61 

143.14 

-188550.4 

-161 .6 

68.83 

15  33.9 

57   0.7 

I. 

s. 

31 

3  46.31 

9.154 

1886  36.75 

139.46 

-18  57  46.9 

+    0.3 

67.39 

15  80.3 

56  10.9 

I. 

s. 

Nor.    1 

4  37.08 

9.075 

19  8188.06 

134.68 

-1887  33.3 

+148.0 

66.84 

15    8.4 

55  37.3 

I. 

s. 

8 

5  85.84 

1.988 

80  14  17.95 

199.48 

-17  8    1.9 

976.1 

64.93 

14  59.0 

54  58.5 

I. 

s. 

3 

6  18.56 

1.907 

81    5   5.53 

194.57 

-14  49  37.1 

389.4 

63.66 

14  58.3 

54  38. 1 

I. 

s. 

4 

6  57.50 

1.841 

81  54    5.98 

190.63 

-115858.3 

468.0 

68.59 

14  48.6 

54  14.6 

I. 

s. 

.     5 

741.11 

1.797 

88  4 1  46.49 

117.96 

-  8  37  57.5 

533.4 

61.84 

14  48.0 

54  13.8 

I. 

s. 

6 

8  83.98 

1.780 

83  8841.96 

116.91 

-  4  54  41.5 

+579.7 

61.48 

14  50.0 

54  19.5 

I. 

s. 

7 

9    6.75 

1.790 

0  1531.64 

117.59 

-05653.4 

605:9 

61.58 

14  54.4 

54  35.9 

I. 

s. 

8 

9  50.10 

1.898 

1    8  56.57 

119.84 

+  3   7  0.9 

609.7 

68.15 

15    0.8 

54  59.4 

I. 

s. 

9 

10  34.71 

1.804 

1  51  37.04 

193.79 

7   784.7 

687.6 

63.15 

15    8.6 

55  88.0 

I. 

s. 

10 

11  81.18 

1.989 

848   984 

199.10 

10  53  4.9 

635.3 

64.50 

15  17.8 

55  59.6 

I. 

s. 

II 

18    9.95 

9.084 

3  35  0.88 

135.94 

+14  11    8.8 

+449.1 

66.07 

15  86.1 

56  38.1 

s. 

i     *« 

13    1.88 

9.186 

4  3081.88 

141.43 

1647  39.6 

397.8 

67.65 

15  34.8 

57    4.0 

s. 

13 

13  54.79 

9.973 

5  88  0.67 

146.60 

1889   8.9 

175.0 

68.97 

15  48.8 

57  33.7 

s. 

( 

14 

14  60.05 

9.395 

687  81.94 

140.78 

19   4  44.3 

+    0.4 

69.81 

15  50.8 

58    0.5 

s. 

15 

15  46.09 

9.337 

7  37  30.07 

150.48 

+188831.0 

-181.9 

70.05 

15  56.6 

58  84.3 

_                _.    —             - 

SJ 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDL^  OF  WASHINGTON. 

« 

Dftte. 

Mean  Time 

of 

TranAit. 

Diff.for 
lliour 

of 
Long. 

Asccuttion 

or 

Centra 

Difffor 
lUour 

of 
Long. 

Oeooentric 

Doclimition 

uf 

Centre. 

Diff.for 
lilour 

of 
Long. 

Sld.Time 

ofSeniitl. 

Passing 

Meridian. 

Oeooentrie 

Semi- 
diameter. 

Eqnatorfail 

Horizontal 

Paialfauc. 

LtaiS 

£ 

li    tu 

m 

h  m    s 

s 

Off 

II 

8 

/     II 

1          M 

Nov.  16 

16  41.94 

9.319 

827  27.15 

148.06 

+16  40  56.5 

-353.7 

69.74 

16   2.2 

58  44.8 

IL 

a 

17 

17  36.89 

9.265 

9  26  29.69 

146.19 

134844.3 

-509.4 

69.06 

16    6.8 

59    1.7 

H. 

S.' 

t 

18 

18  30.63 

9.914 

1024  19.32 

143.07 

10   331.4 

-617.5 

68.^2 

16  10.4 

50  15.0 

IL 

a' 

10 

19  23.2t 

9.176 

1121    2.98 

140.76 

540  7.4 

-609.5 

07.71 

16  12.6 

59  23. 1 

H. 

ai 

20 

20  15.24 

9.159 

12  17   5.94 

139.74 

+  0  5516.2 

-794.9 

67.40 

16  13.1 

59  25.0 

U. 

8. 

21 

21    7.08 

9.166 

13  13    1.78 

140.14 

-  353  11.4 

-710.4 

67.44 

10  11.5 

59  19.1 

IL 

S. 

22 

21  59.33 

9.191 

14   921.96 

141.67 

-  826  57.8 

-«1.0 

67.77 

16    7.5 

59    4.2 

IL 

S. 

23 

22  52  32 

9.994 

15   626.15 

143.66 

-1228  15.9 

-648.9 

68.22 

16    0.9 

58  39.0 

IL 

S. 

24 

2:)  46.02 

9.948 

16   4  14.14 

145.17 

-15  4120.1 

-411.5 

68.58 

15  52.0 

58    7.2 

U. 

S. 

26 

0  40.07 

9.950 

17   222.50 

145.91 

-17  54  21.2 

-^1.0 

68.61 

15  41.4 

57  28.2 

1. 

S. 

27 

1  33.76 

9  917 

18  0   8.77 

143.97 

-19   1    4.0 

-89.4 

68.17 

15  20.8 

56  45.7 

Le 

S. 

28 

2  26.25 

9.159 

18  56  43.82 

130.35 

-19    121.9 

+  78.9 

67.26 

15  18.3 

56    3.5 

Ae 

a 

20 

3  16.89 

9.065 

19  5126.98 

134.00 

-18  023.4 

1^.3 

66.01 

15    7.8 

55  25.0 

\m 

a 

30 

4    5.31 

1.971 

20  43  56.89 

198.40 

-16  634.4 

343.9 

64.62 

14  59.1 

54  5.3.2 

&• 

a 

Dec.    1 

4  51.54 

1.885 

21  34  14.84 

193.29 

-1329  40.0 

438.9 

63.30 

14  52.8 

54  29.7 

A« 

a 

2 

5  35.91 

1.818 

2222  40.81 

119.18 

-1019   5.6 

+511.1 

62.25 

14  49.2 

54  16.8 

1  • 

s. 

3 

6  18.98 

1.777 

23  9  48.36 

116.75 

-  6  43  30.2 

563.6 

61.59 

14  48.7 

54  15.0 

A« 

a 

4 

7    1.44 

1.767 

23  56  19.27 

116.15 

-  2  50  45.8 

696.9 

61.41 

14  51.3 

54  24.3 

&• 

a 

1 

5 

7  44.05 

1.790 

0  42  59.79 

117.55 

-¥  1  1128.5 

610.9 

61.74 

14  56.7 

54  44.3 

*• 

a 

6 

8  27.63 

1.847 

1  30  37.96 

190.05 

5  15  0.1 

609.8 

62.60 

15   4.7 

55  13.4 

&• 

a 

1 

7 

9  12.94 

1.934 

2  20   0.66 

126.91 

4-  910  11.4 

+568.9 

63.92 

15  14.6 

55  49.8 

&• 

1 

a 

8 

10    0.67 

9.047 

3  1 1  48  95 

133.00 

12  45  18.3 

501.5 

65.61 

15  25.7 

56  30.8 

*• 

a 

0 

10  51.28 

9.179 

4   6  30.56 

140.51 

15  46  23.0 

397.4 

67.46 

15  37.2 

57  13.1 

&• 

a' 

1 

10 

11  44.84 

9.989 

5   4    9.68 

147.56 

1758  4.0 

954.7 

69.17 

15  48.1 

57  53.2 

Km 

a' 

1 

11 

12  40.89 

9.374 

6   4  18.03 

159.71 

19   5  54.3 

+  80.1 

70.43 

15  57.7 

• 

58  28.3 

u. 

a 

12 

13  38.40 

9.408 

7   5  54.89 

154.80 

+  185944.5 

-119.0 

70.97 

16    5.1 

58  55.3 

IL 

a 

1 

13 

14  36.08 

9.389 

8   7  41.86 

153.61 

17  36  49.6 

-COO.l 

70.74 

16  10.0 

59  13.5 

II. 

sJ 

__  1 

14 

15  32.76 

9.3S» 

9   8  28.18 

149.05 

15  251.3 

-464.9 

69.92 

16  12.4 

59  22.3 

II. 

a' 

15 

16  27.72 

9.951 

10   7  31.50 

145.97 

113024.9 

-591.0 

68.84 

16  12.7 

59  23.2 

II. 

a' 

16 

17  20.86 

9.180 

11    4  45.03 

140.98 

715  58.3 

-673.8 

67.81 

16  11.1 

59  17.3 

II. 

a 

17 

18  12.52 

9.130 

12   0  29.80 

138.01 

+  2  37  12.9 

-719.6 

67.07 

16    8.1 

59    6.3 

II. 

s. 

1 

18 

19    3.34 

9.110 

12  55  23.65 

136.77 

-  2  829.4 

-709.0 

66.75 

16    3.9 

5851.1 

II. 

S.1 

19 

19  54.00 

9.117 

13  50   8.63 

137.93 

-  6  44  33  4 

-664.8 

66.82 

15  58.8 

58  32.4 

II. 

s.' 

20 

20  45.12 

9.146 

I4  45  20.a3 

138.94 

-10  5517.7 

-589.8 

67.19 

15  52.8 

58  10.3 

II. 

a 

21 

21  37.05 

9.189 

154121.42 

141.11 

-14  2611.4 

-466.5 

67.66 

15  45.9 

57  44.8 

IL 

a 

22 

22  29.77 

9.903 

16  38   9.72 

149.74 

-17   4  46.9 

-399.6 

68.01 

15  38.1 

57  16.1 

n. 

s. 

23 

23  22.87 

9.910 

17  35  20.94 

149.87 

-18  42   4.9 

-161.9 

68.02 

15  29.6 

56  44.9 

IL  N.  S. 

25 

0  15.62 

9.178 

18  3211.61 

140.98 

-1913  58.4 

+    1.9 

67.54 

15  20.6 

56  11.9 

L      N.S. 

26 

1     7.22 

9.116 

19  27  52.54 

137.14 

-184148.0 

156.9 

66.61 

15  11.7 

55  39.2 

m  • 

SJ 

1 

27 

1  57.00 

9.031 

20  2143.97 

139.00 

-17  1139.8 

990.6 

65.35 

15    3.4 

55   8.7 

J  « 

8.1 

28 

2  44.63 

1.939 

21  1325.92 

126.59 

-14  5241.5 

4399.9 

64.00 

14  56.3 

54  42.7 

Jl« 

S. 

29 

3  30.14 

1.857 

22   3   0.81 

191.55 

-1155   6.5 

483.7 

62.76 

14  51.0 

54  23.3 

Jl« 

S.! 

1 

30 

4  13.90 

1.794 

22  50  49.90 

117.79 

-  8  28  49.6 

543.8 

61.81 

14  48.0 

54  12.3 

&• 

a^ 

1 

31 

4  56.47 

1.759 

23  37  27.86 

115.69 

-  4  42  48.8 

589.0 

61.29 

14  47.7 

54  11.1 

L« 

a 

32 

5  38.58 

1.756 

0  23  37.94 

115.49 

-  0  45  7.8 

+609.4 

61.27 

14  50.4 

54  20.9 

X« 
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FOB  TRANSIT  AT  WASHINGTON. 

1 

( 

1 

Date. 

Meao 

Time 

of 

Traoait. 

Apparent 

R.  AHCeiuioD 

at 

Traitfiit. 

Appaient 

DeoUoatioD 

at 

Tranait. 

Hor. 
Par. 

.Semf- 
diam. 

8.T.of 
Sem. 
Paaa. 
Mer. 

Date. 

Mean 

Time 

of 

Traxuit 

Apparent 

R.  Aaoenaion 

at 

Tranait. 

Apparent 

DeclinatioD 

at 

Tranait. 

Hor. 
Par. 

II 
6.4 

Somi 
diam. 

// 
2.4 

8.T.of 
Sem. 
Pass. 
Mer. 

8 

0.17 

Jan.  0 

2231.5 

b  m    8 
17  16  19.33 

O       1       II 

-202259.7 

II 
10.2 

II 
3.9 

0.27 

K«b.  15 

h    m 
2352.6 

h  m    a 
2139   1.00 

O       1       II 

-161644.9 

1 

2229.6 

171820.35 

20  32  33.5 

10.0 

3.8 

0.26 

16 

23  55.5 

2145  5.3.59 

15  4157.9 

6.4 

2.4 

0.17 

2 

2228.1 

17  2048.24 

20  42  57.6 

9.8 

3.7 

0.26 

17 

2358.4 

215246.89 

15   545.3 

6.4 

2.4 

0.17 

3 

2227.0 

17  2:)  40.46 

20  5358.3 

9.6 

3.6 

0.26 

19 

0    1.4 

2159  40.97 

14  28   7.4 

6.4 

2.4 

0.17 

4 

22  26.3 

17  26  54.65 

21    523.0 

9.3 

3.5 

0.25 

20 

0  4.3 

22  635.83 

13  49   4.7 

6.4 

2.4 

0.17 

5 

2226.0 

17  3028.68 

-21  17  0.1 

9.1 

3.4 

0.25 

21 

0  7.3 

221331.45 

-13  838.0 

6.4 

2.4 

0.17 

6 

22  25.9 

17  34  20.57 

212839.2 

8.9 

3.3 

0.25 

22 

010.3 

22  20  27.80 

1226  48.0 

6.4 

2.4 

0.17 

7 

2226.1 

17  3828.57 

214011.1 

8.8 

3.3 

0.24 

23 

0  13.3 

2227  24.84 

1 1  43  35.9 

6.4 

2.4 

0.17 

8 

2226.5 

174251.13 

21  51  27.4 

8.6 

3.2 

0.24 

24 

016.3 

2234  22.51 

10  59  2.9 

6.5 

2.4 

0.17 

9 

2227.2 

17  47  26.86 

22  220.7 

8.4 

3.2 

0.23 

25 

019.3 

22  4120.73 

1013  11.2 

6.5 

2.4 

0.17 

10 

2228.0 

17  52  14.49 

-221244.2 

8.3 

3.1 

0.23 

26 

022.3 

22  4819.39 

-  926  2.7 

6.5 

2.4 

0.17 

11 

22  2!).0 

17  57  12.88 

22  22  32.2 

8.1 

3.1 

0.23 

27 

025.4 

225518.35 

8  37  3«).7 

6.6 

2.4 

0.17 

12 

22  30.2 

18  221.06 

22  3139.5 

8.0 

3.0 

0.22 

28 

0  28.4 

23  2  17.43 

748  6.0 

6.6 

2.5 

0.17 

13 

22  31.5 

18   7  33.17 

22  40    1.4 

7.9 

3.0 

0.22 

Mar.  1 

031.5 

23  9  16.38 

6  57  25.4 

6.7 

2.5 

0.17 

14 

22  33.0 

1813   3.38 

2247  33.8 

7.8 

2.9 

0.22 

2 

034.5 

231614.89 

6  5  42.5 

6.7 

2.5 

0.17 

15 

2234.6 

181835.97 

-2254  13.0 

7.7 

2.9 

0.21 

3 

037.5 

232312.58 

-513   2.8 

6.8 

2.5  0.17 

16 

22  36.3 

1824  15.31 

22  59  55.6 

7.6 

2.9 

0.21 

4 

0  40.5 

2:)  30   8.99 

4  19  32.8 

6.8 

2.6  0.17 

17 

2238.1 

18  30  0.85 

23   4  38.6 

7.5 

•2.8 

0.21 

5 

0  43.4 

23  37   3.66 

32520.1 

6.9 

2.6  0.18 

Id 

22  40.0 

18  35  52  07 

23  819.5 

7.4 

2.8 

0.20 

6 

0  46.3 

23  43  55.64 

2  30  33.5 

7.0 

2.7 

0.18 

19 

22  42.0 

184148.50 

2310  56.0 

7.4 

2.7 

0.20 

7 

049.2 

2350  44.44 

1352;i.O 

7.1 

2.7 

0.18 

20 

2244.1 

18  47  49.70 

-231225.9 

7.3 

2.7 

0.20 

8 

0  52.0 

235729.03 

-  0  39  59.9 

7.2 

2.7 

0.18 

21 

22  46.3 

1853  55.29 

231247.1 

7.2 

2.7 

0.20 

9 

0  54.7 

0   4   8.40 

+  0  1523.4 

7.3 

2.8  0.19 

22 

2248.5 

19  0   4.93 

23  1158.1 

7.1 

2.7 

0.20 

10 

0  57.3 

0  1041.39 

1  10  33.6 

7.5 

2.8  0.19 

23 

2250.7 

19  eid.Zf) 

23   9  57.2 

7.1 

2.6 

0.20 

11 

0  59.8 

0  17   6.72 

2  5  15.9 

7.6 

2.9  0.19 

24 

2253.0 

191235.09 

23   642.9 

7.0 

2.6 

0.19 

12 

1    2.1 

0  23  22.09 

25914.3 

7.7 

2.9 

0.19 

25 

2255.4 

19  18  55.04 

-23  213.8 

6.9 

2.6 

0.19 

13 

1    4.2 

0  29  28.73 

+  3  5212.5 

7.9 

3.0 

0.20 

26 

2257.9 

192517.90 

22  56  28.9 

69 

2.0 

0.19 

14 

1    6.2 

0  35  22.39 

4  43  53.9 

8.1 

3.1 

0.20 

27 

23  0.3 

19  3143.44 

224927.1 

6.8 

2.6 

0.19 

15 

1    7.9 

0  41    2.37 

5  34    1.2 

8.3 

3.1 

0.21 

28 

23  2.8 

19  3811.44 

2241   7.5 

6.8 

2.5 

0.19 

16 

1    9.4 

0  46  27.05 

6  22  17.9 

8.5 

3.2 

0.21 

29 

23  5.4 

19  44  41.72 

223129.0 

6.7 

2.5 

0.18 

17 

110.6 

05134.81 

7   827.9 

8.7 

3.3 

0.22 

30 

23   8.0 

1951  14.11 

-22  20  30.8 

6.7 

2.5 

0.18 

18 

1  11.4 

05624.12 

+  7  5215.3 

8.9 

3.4 

0.22 

31 

23  10.6 

1957  48.44 

22   812.2 

6.7 

2.5 

0.18 

19 

1  12.0 

1    0  5.3.50 

8  33  25.6 

9.2 

3.5 

0.23 

Peb.  1 

23  13.3 

20   4  24.55 

2154  32.5 

6.6 

2.5 

0.18 

20 

1  12.2 

1    5  1.56 

9  1 1  44.9 

9.4 

3.6 

0.23 

2 

23  16.0 

2011   2.31 

21  39  30.9 

6.6 

2.5 

0.18 

21 

1  12.0 

1    847.05 

947   0.9 

9.7 

3.7 

0.24 

3 

2318.7 

20  1741.59 

2123   7.0 

6.6 

2.5 

0.18 

22 

1  11.4 

1  12  8.85 

10  19  2.4 

10.0 

3.8 

0.25 

4 

2321.4 

20  24  22.27 

-21    5  20.2 

6.5 

2.5 

0.18 

23 

1  10.4 

1  15   5.98 

+10  47  39.1 

10.3 

3.9 

0.26 

5 

23  24.2 

20  31    4.26 

204610.1 

6.5 

2.5 

0.18 

24 

1    9.1 

1  17  37.68 

11  1241.8 

10.6 

4.0 

0.27 

6 

23  26.9 

20  37  47.47 

20  25  36. 1 

6.5 

2.5 

0.18 

25 

1    7.3 

1  19  43.40 

113-1   2.5 

11.0 

4.2 

0.28 

7 

2329.7 

20  44  31.82 

20   3  37.9 

6.4 

2.5 

0.18 

26 

1    5.0 

1  21  22.77 

1 1  51  34.7 

11.3 

4.3 

0.29 

8 

2332.5 

20  51  17.24 

1940  15.1 

6.4 

2.4 

0.17 

27 

1    2.3 

1  22  35.63 

12   513.1 

11.6 

4.4 

0.30 

9 

2:J  35.3 

20.58   3.65 

-191527.3 

6.4 

2.4 

0.17 

28 

0  59.1 

12322.12 

+12  14  53.7 

11.9 

4.5 

0.31 

10 

23  38.2 

21    4  51.02 

18  49  14.3 

6.4 

2.4 

0.17 

29 

0  55.5 

1  23  42.66 

■ 

1220  33.9 

12.3 

4.6 

0.32 

11 

23  41.0 

21  1139.32 

182135.9 

6.4 

2.4 

0.17 

30 

0  51.4 

123  38.01 

122213.0 

12.6 

4.8 

0.33 

12 

23  43.9 

21  18  28.50 

17  5231.8 

6.4 

2.4 

0.17 

31 

0  47.0 

123  9.19 

1219  52.7 

13.0 

4.9 

0.33 

13 

23  46.8 

21  25  18.53 

17  22    1.9 

6.4 

2.4 

0.17 

32 

0  42.3 

1  22  17.54 

1213  36.7 

13.3 

5.0 

0..34 

14 

23  49.7 

21  32  9.40 

-16  50   6.3 

6.4 

2.4 

0.17 

33 

0  37.1 

121    4.79 

+12  3  31.6 

13.6 

5.1 

0..35 

15123  52.6 

2139    1.09'-]616  44.9 

6.4 

2.4 

0.17 

34 

0  31.6 

1  1932.96 

+  114947.0 

13.9 

5.2 

0.36 
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FOE  TRANSIT  AT  WASHINGTON. 


Date. 


Apr.  1 
2 

!  3 

t  4 

5 


6 
7 
8 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
31 
22 
23 
24 

25 
26 
27 

28 
29 

30 


Meftn 

Time 

of 

TraDsit. 


Apparent 

H.AsceDaiou 

•t 

Traudt. 


h    m 
0  42.3 

037.1 

031.6 

0  25.9 

0  19.9 

0  13.8 
0  7.6 
0    1.2 

23  54.8 
23  48.4 

23  42.0 
23  35.7 
23  29.6 
23  23.8 
23  18.2 

23  12.7 
23  7.5 
23  2.5 
22  57.9 
22  53.6 

22  49.6 
2245.8 
22  42.3 
22  39. 1 
22  36.2 

2233.6 
22  31.2 
22  29.0 
22  27. 1 
22  25.5 

22  2^.0 


May  1 122  22.8 


22  21.8 
22  21.0 
22  20.3 


5  22  19.8 
0122  19.6 
7J  22  19.5 
8  2219.6 
9,  22  19.81 


Apparent 

DeoUnatiou 

at 

Traiiait. 


h   m    a 
1  22  17.54 

121    4.79 

1  19  32.96 

1  17  44.41 

1  1541.77 

1  1327.83 
1  1 1  5.59; 
1    838.14; 


Oil/ 

+121336.7 
12  3  31.6 
1 1  49  47.0 
1 1  32  35.9 
11  12  14.5 

+1049   2.5 

10  23  22.3 

955  39.1 


Hor. 
Par. 


• 


Semi- 


diam.  Mer. 


13.3 
13.6 
13.9 
14.1 
14.4 

14.7 
14.9 
15.0! 


1    6  8.56'     92619.9  15.1 


1    3  39.89,     8  55  53.4  15.2 


1    I  15.05+  824  48.9.  15.3 
0  5856.69     753  34.9  15.3 


0  56  47.24 


7  22  39.2  15.2 


054  48.84|     65228.0,15.2 
0  53   3.35,     623  24.7  15.1 


0  51  32.25  + 
0  50  16.74 
0  49  17.69 
0  48  35.69 
0  48  11.12 


5  55  50.3  15.0 
5  30  2.8  14.9 
5  6  17.1  14.7 
4  44  45.1  14.5 
4  25  36.0  14.4 


0  48   4.12  + 
0  48  14.62* 
0  48  42.42| 
0  49  27.22 
0  50  28.60! 


4  8  56.4 
3  54  50.3 
3  43  20.0 
3  34  26.0 
3  28   7.1 


14.2 
14.0 
13.7 
13.5 
13.2 


0  5146.07+  3  24  21.4;  13.0, 


0  53  19.13     3  23   6.0 


12.8 
12.5 


055   7.23,  324  17.1 

0  57  9.79.  3  27  50.5:12.3 
05926.26'  3334I.4I12.I 

i  I 

1  156.12+  3  4145.3!  11.9 
I  4  38.82|  3  51  57.1  j  11.7 
1  7  33.87|  4  4  ll.9|  11.5 
1  10  40.80  4  1824.6|  11.2 
1  13  59.19  4  34  30.2,  11.0 

1  17  28.67+  4  5223.9.  10.8 

121    8.89|  5  12    1.0'  10.6 

124  59.53  5  3316.6;  10.4 

1  29   0.33|  5  56   6.2|  10.2 

133  11.05  6  2025.3'  lO.o' 


S.T.of 
Sem. 
Paaa. 


// 


5.0 
5.1 


0.34 
0.35 


5.2  0.36 
5.3I  0.36 
5.4  0.37 

5.5;  0.38 
5.6J  0.38 
5.6  0.38 


5.7 
5.7 

5.8 
5.8 
5.8 
5.8 
5.7 

5;7 
5.6 
5.6 
5.5 
5.4 

5.3 
5.2 
5.2 
5.1 
5.0 

4.0 
4.8 
4.7 
4.7 
4.6 


0.38 
0.39 

0.39 
0.39 
0.39 
0.:)8 
0.38 

0.38 
0.37 
0.37 
0.37 
0.36 

0.36 
0.35 
0.35 
0.34 
0.33 

0.33 
0.32 
0.31 
0.31 
0.30 


4.5  0.30 
4.4  0.29 


4.3  0.28 
4.3^0.28 


0.27 
0.27 


4.2 

4.1 
4.0  0.27 
3.9  0.26 
3.9,  0.26 
3.8  0.25 


I0  2220.2i    137  31.51+6  46   9.6    9.8    3.7 


11 
12 
13 
14 


22  20.7 
2221.4; 
22  22.3J 
22  23.4 


1  42  I  ..58 
I  4641.17 
I  51  30  20 
1  5<)  28.65 


7  13  14.8, 
7  41  36.8 
811  11.2 
841  53.9! 


15  2224.6- 

16  22  25.9 


2    I  36.54  4  9  13  40.7 
2   6  5.{.90+  9  46  27.6 


9.6 
9.5; 
9.3 
9.r 

9.0 
8.9 


0.25 


3.7,  0.25 
3.6  0.24 


3.5;  0.24 
3.5  0.23 

3.4|  0.23 
3.4  0.23 


Date. 


May  16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 

June  1 

2 

3 

4 

5 
6 

7 
8 
9 

10 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Moan 

Time 

of 

Transit. 


S  m 
2225.9 
22  27.4 
2229.1 
22.30.9 
22  32.9 

22  35.0 
22  37.3 
22  39.8 
22  42.5 
22  45.4 

22  48.5 

22  51.8 
2255.3 
2258.9 

23  2.7 

23  6.7 
23  11.0 
23  15.5 
23  20.2 
23  25.0 

23  30.0 
23  35. 1 
23  40.4 
23  45.8 
2351.3 

23  56.9 
0  2.6 
0  8.3 
0  13.9 
0  19.5 

025.1 
0  30.7 
0  36.1 
041.3 
0  46.5 

051.5 

0  56.4 

1  1.0 
I  5.5 
I    9.8 

1  13.9 
1  17.8 
121.5 
1  25.0 
128.3 

131.4 
134.3 


Apparent 

R.  Aacension 

at 

Tranait. 


h  m    a 
2   6  53.90 

2  1220.84 

2  17  57.46 

2  23  43.00 

2  29  40.34 


23546.95+12 
242  3.98 
248  31.68 
255  10.28 
3   2  0.03 


3  9  1.17 
31613.93 
3  23  38.50 
331  15.06 
3  39   3.70 

3  47   4.43 

3  5517.18 

4  3  41.77 
4  12  17.89 
4  21    5.04 


Apparent 

Decnnation 

at 

Tmnait. 


+  94627.6 
10  20  10.2 
10  54  44.2 
1130  5.1 
12  6  8.4 


42  49.2 
13  20  2.2 

13  57  41.9 

14  35  42.6 

15  13  58.2 


+  155221.7 
1630  45.4 
17  9  1.6 
17  47  1.7 
1824  36.3 

+  19  135.4 
1937  48.3 
20  13   3.5 

20  47   9.2 

21  1953.0 


4  30   2.54  +*^l  51    2.7 
4  39  9.58    222025.5 


4  4825.17 

4  57  48.12 

5  7  17.09 


2247  49.4 
23  13  2.9 
23  35  55.5 


5  16  50.65+23  5617.7 


5  26  27.26 
5  36  5.29 
545  43.13 
55519.19 


24)4  1.9 
24  29  2.1 
24  41  13.8 
24  50  34.9 


6  4  51.94+24  57  5.0 
6  14  19.97  25  0  45.3 
62341.96  25  138.6 
6  32  66.71    24  5949.2 


6  42  3.21 


24  55  22.5 


6  51    0.56+24  48  25.0 

6  59  48.03|  24.39   3.3 

7  824.99  24  27  25.2 
7  16  50.95'  24  13  38.6 
7  25   5.53    23  57  51.3 

7  33  8.47 +23  40  1 1  ..5| 
7  40  59.55.  23  20  47.2| 
7  48  38.63    2259  46.51 


7  56   5.64^ 

8  320.56* 


22  37  16.9 
2213  25.9, 


8  1023.39+21  48  20.8 
817  14.14+2122  8  8! 


Hor. 
Par. 


dlam. 


8.9 

8.7 
6.5 
8.4 
8.2 

8.1 
8.0 

7.9 
7.8 
7.7 

7.6 
7.5 
7.4 
7.3 
7.2 

7.1 
7.0 
6.9 
6.8 
6.8 

6.8 
6.8 
6.7 
6.7 
6.7 

6.7 
6.7 
6.7 
6.7 
6.7 

6.8 
6.8 
6.8 
6.9 
6.9 

7.0 
7.0 
7.1 
7.2 
7.3 


n 

3.4 


8.Tjor 


Mer. 


0.23 
3.3  0.22 
3.2  0.22 


3.8 
3.1 

3.1 
3.0 
3.0 
2.9 
2.9 


.9 
.8 


.8 

.7 


0.21 
0.21 

0.21 
0.20 
0.20 
0.20 
0.20 


2 
2. 
2. 
2, 
2. 


0.20 
0.19 


0.19 
0.19 


2 
2 

2.8:0.19 

2 

2 


0.19 
0.19 
6  0.19 


2.6 
2.C 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5j 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 


0.19 
0.19! 

0.19 
0.19 
0.19 
0.19 
0.18 

0.18 
0.18 
0.19 

0.19 
0.19 

0.19 
0.19 
0.19 
0.11) 
0.19 

0.19 
0.19 


2.7.0.-i0 
2.7  0.20 


2.: 


0.20 


2.7  0.20 

2.8  0.20 
2.8  0.21 
2.8l  0.21 


7.4 
7.5 

7.6 

7.7    2.9  0.21 


7.8    2.9  0.21 
7.9I    3.0  0.21 


MERCURY,   1886. 


395 


FOR  TRANSIT  AT  WASHINGTON. 

Dat«. 

Mean 

Time 

of 

Transit. 

Appatent 

R.AicenaioD 

at 

TrHURlt. 

Apparent 

DeoUuaiioD 

at 

Traiiftit. 

Hor. 

Par. 

II 
7.8 

Semi- 
diam. 

1* 
2.9 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

B.  Asoensiou 

at 

Trautiit. 

Apnarent 
Declination 

at 
Traaait. 

Hor. 
Pat. 

II 
14.2 

Semi- 
Uiam. 

II 
5.4 

8.T.of 
Sem. 
Pass. 
Mer. 

Jo]  J  1 

h    m 
131.4 

tarns 
81023.39 

•»>2r482o!8 

0.21 

Aug.  15 

h   m 
2355.6 

h  m    8 
9  35  35.92 

0    /     // 
+  9  35  13.9 

0.37 

2 

134.3 

81714.14 

2122  8.8 

7.9 

3.0 

0.21 

16 

2348.8 

9  32  38.78 

9  59  52.9 

14.1 

5.3 

0.36 

3 

137.0 

8  23  52.87 

2054  56.6 

8.0 

3.0 

0.22 

17 

2342.1 

9  2951.70 

1025  18.7 

13.9 

5.3 

0.:)6 

4 

139.5 

830  19.65 

20  26  50.8 

8.2 

3.1 

0.22 

18 

23  35.6 

9  27  18.37 

10  51    6.7 

13.8 

5.2 

0.36 

5 

141.8 

83634.54 

19  57  57.8 

8.3 

3.1 

0.22 

19 

23  29.4 

9  25  2.28 

11  1651.7 

13.6 

5.1 

0.35 

6 

143.9 

84237.59 

+192823.7 

8.4 

3.2 

0.22 

20 

2323.6 

9  S3  6.67 

+1142  9.7 

13.3 

50 

0.34 

7 

146.8 

84828.85 

185614.6 

8.5 

3.2 

0.23 

91 

2318.1 

92134.48 

12  636.6 

13.0 

4.9 

0.34 

8 

147.5 

854   8.39 

182736.2 

8.7 

3.3 

0.23 

22 

2313.1 

920  28.27 

1229  49.8 

12.7 

4.8 

0.33 

9 

149.0 

65936.22 

17  56  34.0 

8.8 

3.4 

0.23 

23 

23  8.5 

9  19  50.16 

12  5128.3 

12.4 

4.7 

0.32 

10 

150.3 

9   4  52.35 

172513.7 

8.9 

3.4 

0.24 

24 

23  4.4 

0  19  41.84 

13  1 1  12.7 

12.1 

4.6 

0.31 

11 

151.5 

9  9  56.79 

+16  53  40.8 

9.0 

3.5 

0.24 

25 

23   0.8 

920  4.54 

+13  2845.8 

11.7 

4.4 

0.30 

18 

152.5 

9  14  49.50 

16  22  0.3 

9.2 

3.5 

0.24 

26 

2257.8 

9  20  59.08 

134351.4 

11.4 

4.3 

0.30 

13 

153.2 

919  30.42 

15  50  17.9 

9,3 

3.6 

0.25 

27 

22  55.3 

9  22  25.78 

13  56  15.7 

11.0 

4.1 

0.29 

14 

153.7 

9  2:)  59.49 

15  1838.9 

9.5 

3.7 

0.25 

28 

22  53.3 

9  24  24.64 

14    5  46.8 

10.7 

4.0 

0.28 

15 

154.0 

9  28  16.6J 

14  47  8.4 

9.7 

3.7 

0.25 

29 

22  51.9 

92655.17 

14  1214.3 

10.4 

3.9 

0.27 

16 

154.2 

9  3221.62 

+14  15  51.8 

9.9 

3.8 

0.26 

30 

22  51.0 

9  29  56.58 

+14  1529.8 

10.1 

3.8 

0.26 

17 

154.2 

9  36  14.34 

13  44  54.7 

10.0 

3.8 

0.26 

31 

22  50.6 

9  33  27.73 

14  15  26.6 

9.8 

3.7 

0.26 

18 

154.0 

9  3954.58 

1314  22.6 

10.2 

3.9 

026 

Sept.  1 

22  50.6 

9  37  27.16 

14  12  0.0 

9.5 

3.6 

0.25 

19 

153.5 

9  4322.10 

124421.0 

10.4 

3.9 

0.27 

2 

2251.0 

94153.14 

14   5  7.3 

9.2 

3.5 

0.24 

90 

152.8 

9  46  36.63 

1214  55.6  10.6 

1 

4.0 

0.27 

3 

22  51.9 

9  46  43.72 

1354  48.1 

9.0 

3.4 

0.23 

91 

151.8 

9  49  37.85 

+1 1  46  12.5 

10.8 

4.1 

0.27 

4 

22  53.2 

9  5156.80 

+1341    3.7 

8.7 

3.3 

0.23 

2S 

150.6 

95225.41 

1 1  18  18.0 

11.0 

4.1 

0.28 

'  5 

22  54.8 

9  57  30.09 

1323  57.9 

8.5 

3.2 

0.22 

33 

1  49.2 

9  54  58.93 

10  51  18.4 

11.1 

4.2 

0.28 

6 

2256.7 

10   321.26 

13   3  36.2 

8.3 

3.1 

0.22 

SM 

147.6 

9  57  18.01 

1025  20.4 

11.3 

4.3 

0.29 

7 

22  58.9 

10  9  27.90 

1240  6.8 

8.1 

3.0 

0.21 

25 

145.8 

9  5922.21 

10  030.9 

11.5 

4.4 

0.29 

8 

23    1.3 

10.15  47.67 

1213  38.9 

7.9 

3.0 

0.21 

1 

26 

143.7 

10    1  11.04 

+  9  36  57.1 

11.7 

4.5 

0.30 

9 

23   3.9 

10  2218.29 

+1144  23.5 

7.7 

2.9 

0.20 

27 

1  41..3 

10  2  44.01 

9  14  46.8 

11.9 

4.5 

0.30 

10 

23  6.6 

10  28  57.59 

11  12  32.6 

7.5 

2.8 

0.20 

28 

138.6 

10   4   0.61 

854   7.7 

12.2 

4.6 

0.31 

11 

23  9.4 

10  35  43.58 

10  38  19.2 

7.4 

2.8 

0.19 

29 

135.6 

10   5  0.37 

8  35   7.7 

12.4 

4.7 

0.31 

12 

2:)  12.3 

10  4234.45 

10    1  56.6 

7.3 

2.7 

0.19 

30 

132.4 

10   5  42.79 

8  17  55.2 

12.6 

4.8 

0.32 

13 

23  15.2 

10  4928.58 

9  23  38.3 

7.2 

2.7 

0.18 

31 

128.9 

10   6  7.40 

+  82  38.7 

12.8 

4.8 

0.33 

14 

23  18.2 

1056  24.54 

+  8  43  37.7 

7.1 

2.7 

0.18 

Aug.  1 

125.1 

10  613.8J 

7  49  26.4 

13.0 

4.9 

0.33 

15 

2321.1 

11    321.14 

8  2   7.6 

7.0 

2.6 

0.18 

2 

121.0 

10  6   1.70 

7  3826.7 

13.2 

.  5.0 

0.34 

'      16 

23  24.1 

11  10  17.35 

7  19  20.4 

6.9 

2.6 

0.17 

3 

1  16.6 

10  5  30.83 

7  29  47.7 

13.4 

5.0 

0.34 

17 

23  27.1 

11  17  12.32 

6  35  27.8 

6.8 

2.6 

0.17 

4 

1  11.8 

10   441.11 

7  23  37.0 

13.6 

5.1 

0.35 

18 

23  30.0 

1 1  24    5.42 

5  50  40.8 

6.7 

2.5 

0.17 

5 

1    6.7 

10   3  32.66 

+  720    1.8 

13.8 

5.2 

0..35 

19 

23  32.9 

1 1  30  56.09 

+  5   5  9.2 

6.7 

2.5 

0.17 

6 

1    1.3 

10  2  5.78 

719   7.6 

14.0 

5.2 

0.35 

20 

23  35.8 

1 1  37  43.98 

4  19   2.2 

6.6 

2.5 

0.16 

7 

055.7 

10  021.05 

7  20  58.8 

14.1 

5.3 

0.36 

21 

23  38.6 

1 1  44  28.79 

3  3228.1 

6.6 

2.5 

0.16 

8 

0  49.8 

9  5819.33 

7  2638.2 

14.3 

5.3  0.36 

22 

23  41.4 

1151  10.30 

2  4534.3 

6.5 

2.5 

0.16 

9 

043.6 

956    1.81 

7  33  6.6 

14.4 

5.4  0.37 

2:} 

23  44.0 

1 1  57  48.43 

1  58  27.7 

6.5 

2.4 

0.16 

10 

0  37.1 

9  53  30.09 

+  74321.7 

14.5 

5.4 

0.37 

24 

23  46.6 

12   4  23.15 

+  111  14.4 

6.4 

2.4 

0.16 

11 

0  30.4 

95046.12 

7  5619.0 

14.6 

5.4  0..37 

25 

23  49.2 

12  10  54.46+  0  23  59.7 

6.4 

2.4 

0.16 

12 

023.6 

9  47  52.I9J     8  1150.6 

14.6 

5.5  0.37 

26 

23  51.7 

12  1722.421-  023  11.4 

6.4 

2.4 

0.16 

13 

0  16.7 

9  44  51.00     8  29  45.4 

14.5 

5.5'  0.37 

27 

23  54.1 

1223  47.11 

1  10  14.6 

6.3 

2.4 

0.16 

14 

0  9.7 

94145.64 

8  49  49.5 

14.5 

5.5  0.37 

28 

23  56.6 

12  30   8.65 

157   5.9 

6.3 

2.4 

o.ioj 

15 

0  2.6 

9  38  39.44 

+  911  45.5 

14.4 

5.4|  0.37 

29 

23  59.0 

12  3627.17 

-  24341.9 

6.3 

2.4 

0.16 

16 

2355.6 

9  3535.92!+  9  35  13.1^ 

14.2 

5.4.  0.37 

31 

0    1.3 

1242  42.81 

-  329  59.6 

6.3 

2.4 

0.16 
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FOE  TRANSIT  AT  WASHINGTON. 


Date. 

Mean 
Time 

of  . 

Traoait 

Oct.   1 

h    m 
0    1.3 

2 

0   3.5 

3 

0   5.7 

4 

0   7.9 

5 

0  10.1 

6 

0  12.2 

7 

0  14.3 

8 

010.3 

0 

018.4 

10 

0  20.4 

11 

0  22.4 

12 

0  24.4 

13 

0  26.3 

14 

0  28.2 

15 

0  30.2 

16 

0  32.1 

17 

0  34.0 

18 

0  35.9 

19 

0  37.8 

120 

0  39.7 

21 

041.6 

22 

0  43.4 

23 

0  45.3 

24 

0  47.2 

25 

049.1 

26 

0  50.9 

27 

0  52.8 

28 

0  54.6 

29 

0  56.4 

30 

0  58.2 

31 

1    0.0 

Nov.  1 

1    1.7 

2 

1    3.4 

3 

1    5.1 

4 

1    6.8 

5 

1    8.4 

6 

I    9.9 

7 

1  11.3 

8 

1  12.6 

9 

1  13.8 

Avparent 

R.  AMOoniioD 

at 

Tranait. 


10 
II 
12 
13 
14 

15 
16 


1  14.9 

I  15.9 

I  I6.7| 

1  17.3 

1  17.6 

1  17.7 

1  17.4' 


b  m     a 
24242.81 

2  48  55.73 
255  6.10 

3  1  14.10 
3  719.89 

3  13  23.65 
3  1925.55 
3  25  25.74 
3  3124.39 
3  3721.67 

3  43  17.72 
3  49  12.68 

3  55  6.67 

4  0  59.85 
4   652.32 


O      t      u 

3  29  59.6 

4  15  55.9 

5  128.5 
5  46  35.0 
631  13.4 

I-  71521.7 

7  58  58.2 

842   1.1 

9  24  28.9 

10  620.4 

1-10  47  34.0 
1128  8.4 
12  8  2.3 
1247  14.5 
1325  43.7 


4  1244.19 
4  18  35.53 
4  24  26.42 
4  30  16.92 
4  36   7.11 

4  4157.01 
4  47  46.64 
4  53  35.98 

4  5925.01 

5  5  13.67 

511  1.90 
5  1649.58 
5  22  36.59 
5  28  22.74 
5  34   7.84 

5  39  51.61 
5  45  33.76 
5  51  13.92 

5  56  51.69 

6  226.58 

6  7  58.02 
6  1325.36 
6  18  47.84 
6  24  4.65 
6  20  14.79 

6  34  17.14 
6  39  10.45 
6  43  53.27 
6  48  24.02 
6  52  40.85 


Apparent 

Declination 

at 

Transit. 


-14   328.8 

14  4028.6 
151641.9 

15  52  7.4 
1626  43.9 

-17  0  30.1 
173324.7 
18  526.4 

18  36  33.7 

19  645^ 

-19  35  59.8 

20  4  15.7 
20  3131.4 
20  5745.1 
212255.3 

-21  47  0.3 
22  9  58.4 
223147.6 

22  5226.1 

23  1 1  52.0 

-23  30   3.1 

23  46  57.4 

24  2  32.8 
24  16  47.2 
24  29  38.4 

-24  41  4.1 
24  51    1.9 

24  59  29.2 

25  6  23.5 
25  1 1  42.4 


6  5641.73-251523.0 

7  0  24.391-251722.3 


Hor. 
Par. 


// 


6.3 
6.3 
6.3 
6.3 
6.3 

6.3 
6.3 
6.3 
6.3 
6.3 

6.3 
6.3 
6.3 
6.3 
6.4 

6.4 
6.4 
6.5 
6.6 
6.5 

6.5 
6.6 
6.6 
6.7 
6.7 

6.8 
6.8 
6.9 
7.0 
7.0 

7.1 
7.2 
7.3 
7.4 
7.5 

7.6 
7.7 
7.8 
7.9 
8.1 

8.2 
8.3 
8.5 
8.7 
8.9 

9.1 
9.3 


Semi 
diam. 


§1 
2.4 

2.4 

2.4 

2.4 

2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.5 

2.5 
2.5 
2.5 
2.5 
2.6 

2.6 
2.6 
2.6 
2.6 
2.7 

2.7 
2.7 
2.8 

2.8 
2.8 

2.9 
2.9 
2.9 
3.0 
3.0 

3.1 
3.1 
3.2 
3.3 
3.3 

3.4 
3.^ 


S.T.of 
Sem. 
Paaa. 
Sier. 


8 

0.16 
0.16 
0.16 
0.16 
0.16 

0.16 
0.16 
0.16 
0.16 
0.16 

0.16 
0.16 
0.16 
0.16 
0.16 

0.17 
0.17 
0.17 
0.17 
0.17 

0.18 
0.18 
0.18 
0.18 
0.18 

0.19 
0.19 
0.19 
0.19 
0.19 

0.20 
0.20 
0.20 
0.20 
0.21 

0.21 

0.22 

0.22 

0.23 

0.23 

0.24 
0.24 
0.24 
0.25 
0.25 

0.26 
0.26 


Date. 


Nov^.  16 

17 

•     18 

19 

20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

Dec.  1 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
2(> 
27 

28 


Mean 

Time 

of 

Tranait 


h    m 
1  17.4 

1  16.8 

1  15.8 

114.4 

1  12.5 

1  10.1 
1  7.1 
1  3.4 
0  59.0 
0  53.8 

0  47.9 
041.2 
0  33.7 
025.6 
0  16.9 

0  7.8 
23  58.4 
23  48.9 
23  39.4 
2:)  30.1 

2321.4 
23  13.2 
23  5.6 
2258.7 
22  52.6 

2247.1 
22  42.4 
22  38.4 
22  35.0 
22  32.2 

2230.0 
2228.3 
22  27. 1 
2226.3 
22  25.8 

2225.6 
2225.7 
2226.1 
22  26.7 
22  27.5 

22  28.5 
2229.7' 
2231. Ij 
22  32.6^ 

29I 22  34.2' 

I 

30  22  36.0 

31  22  37.8 


Apparent 

R.Aaoenaion 

at 

Tranait. 


h  m     a 
7   024.39 

7   3  46.31 

7   6  44.70 

7   9  16.61 

711  18.85 

7  1248.14 
71341.12 
7  1354.57 
7  13  25.61 
71211.97 

7  10  12.27 
7  726.47 
7  356.15 
6  59  44.93 
6  54  58.52 

6  4944.74 
6  44  13.27 
6  3831.95 
6  33  1.0<) 
6  27  42.62 

6  22  49.29 
6  1829.08 
6  14  47.87 
6  1 1  49.42 
6   9  35.60 

6  8  6.55 
6  721.16 
6  717.38 
6  7  52.59 
6   9   3.85 

610  48.08 
6  13  2.21 
61543.38 
6  1848.88 
62216.18 

626  3.05 
630  7.46 
6  34  27.58 
6  39  1.82 
6  43  48.74 

6  48  47.08 
6  53  55.75 

6  59  13.77 

7  4  40.30 
7  10  14.55 

7  15  55.85 
72143.60 


Apparent 

Declination 

at 

Tranait. 


O        I        i/ 

-251722.3 
25  17  37.2 
2516  4.2 
251239.6 
25  719.5 

-24  59  59.2 
24  50  33.9 
24  3858.5 
24  25  7.7 
24   857.1 

-23  50  23.1 
2:)  29  25.1 
23  6  6.3 
22  40  36.0 
221310.7 

-21  44  16.2 
21  14  27.3 
20  44  27.7 
20  15  6.4 
19  47  13.7 

-19  2^  37.6 
185859.6 
18  39  51.0 
1824  31.7 
181310.9 

-18  5  47.9 
18  2  13.4 
18  212.1 
18  524.8 
18  1129.9 

-18  20   5.5 

18  30  49.4 
1843  20.7 
1857  19.5 

19  1227.3 

-19  2827.7 

19  45   5.8 

20  2  8.3 
20  19  23.0 

20  36  39.8 

-20  53  49. 1 

21  10  42.7 
2127  13.3 
21  43  14.4 
2158  40.5 

-2213  26.2 


Hor. 
Par. 


// 


9.3 

9.5 

9.7 

10.0 

10.2 

10.5 
10.8 
11.1 
11.3 
11.6 

11.9 
12.2 
12.4 
12.6 
12.7 

12.9 
13.0 
12.9 
12.8 
12.7 

12.6 
12.5 
12.3 
12.1 
11.8 

11.5 
11.1 
10.8 
10.5 
10.2 

9.9 
9.7 
9.5 
9.3 
9.1 

8.9 
8.7 
8.5 
8.3 
8.2 

8.0 
7.9 
7.8 
7.6 
7.5 

7.4 


8.T^ 


H        8 

3.5I  0.26 
0.26 
0.27 
0.27 
0.28 


3.6 
3.7 

3.9 

4.0 
4.1 
4.2 
4.3 
4.4 

4.5 
4.6 


4.7 


0.29 
0.30 
0.30 
0.31 
0.32 

0.39 
0.33 


4.6  0.34 


0.34 


4.8  0.34 


4.8 
4.9 
4.9 

4.6 
4.8 

4.7 
4.7 
4.6 
4.5 
4.4 

4.3 
4.2 
4.1 
4.0 
3.9 

3.8 
3.7 
3.6 
3.5  0.23 


0.35 
0.35 
0.35 
0.35 
0.34 

0.34 
0.34 
0.33 
0.33 
0.32 

0.31 
0.30 
0.29 
0.28 
0.97 

0.27 
0.i6 
0.25' 


3.5 

3.4 
3.3 
3.3 
3.2" 
3.1 

3.1 
3.0 
3.0 
2.9 
2.9 


-2227  26.9    7.3    2.8  0.90 


0.24 

0.24 
0.23 
0.23 
0.23 
0.29 

0.99 
0.99 
0.91 
0.91 
0.91 

2.8"  O.90 
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FOR  TRANSIT  AT  WASHINGTON. 

Bate. 

Ken 

Time 

of 

Txamrit. 

Appwent 

B.Aac6naioD 

at 

Traoait 

Apparant 

Declmatioii 

at 

Transit. 

Hor. 
Par. 

Seml- 
dlam. 

n 

17.0 

S.T.of 
Sem. 
Paaa. 
Mer. 

8 

1.17 

Date. 

Mean 

Time 

of 

Transit 

Apparent 
KAaoenaion 
»t    . 

Transit 

ApnaieBt 

Deounatlon 

at 

Transit 

Hor. 
Par. 

diam. 

8.T.of 
Sem. 
Pass. 
Her. 

Jan.  0 

h    m 
3    9.5 

h   m     8 
2151    7.58 

O       /       // 

-13  27  43.5 

It 
17.6 

Feb.  15 

h    m 
021.7 

h   m     a 
22  4  11.84 

O       #       /I 

-  2  58  24.9 

// 
32.2 

H 

31.1 

2.08 

1 

3  8.4  2153  56.22 

13   4.33.7 

17.8 

17.3 

1.18 

16 

0  15.4 

22   147.09 

3   526.0 

32.2 

31.1 

2.08 

2 

3   7.1 

21  56  40.28 

124123.3 

18.1 

17.4 

1.20 

17 

0   9.1 

215921.78 

31324.4 

32.3 

31.2 

2.09 

3 

3   5.8 

21  59  19.63 

12  18  13.7 

18.4 

17.7 

1.21 

18 

0   2.7 

2156  56.88 

322  16.1 

32.2 

31.2 

2.0i) 

4 

3   4.4 

22    154.13 

1155   6.3 

18.6 

17.9 

1.23 

18 

2356.4 

21  54  33.35 

3  31  56.8 

32.2 

31.1 

2.08 

5 

3   3.0 

22  4  23.65 

-1132  2.3 

18.9 

18.2 

1.24 

19 

23  50.1 

215212.13 

-  3  4221.8 

32.1 

31.1 

2.08 

6 

3    1.5 

22   648.05 

11    9   3.3 

19.2 

18.5 

1.25 

20 

23  43.9 

2149  54.14 

3  53  26.0 

32.0 

31.0 

2.07 

7 

259.9 

22  9  7.16 

10  46  10.6 

19.5 

18.8 

1.27 

21 

2:J  37.7 

2147  40.28 

4   5  4.4 

31.8 

:i0.8 

2.06 

8 

258.2 

22  1 1  20.82 

1023  25.8 

19.8 

19.1 

1.28 

22 

23  31.6 

2146  31.39 

4  1711.9 

31.6 

30.6 

2.05 

9 

2  56.4 

221328.87 

10   0  50.7 

20.0 

19.4 

1.30 

23 

2325.6 

214328.27 

4  29  43.1 

31.4 

30.4 

2.04 

10 

254.5 

2215  91.13 

-  93826.6 

20.3 

19.7 

1.32 

24 

23  19,7 

214131.63 

-  4  42  32.5 

31.3 

30.2 

2.02 

11 

252.6 

221727.41 

9  16  15.2 

20.7 

20.0 

1.34 

25 

23  14.0 

213942.12 

4  55  35.1 

31.0 

30.0 

2.01 

19 

250.6 

221917.52 

854  18.3 

21.0 

20.3 

1.36 

26 

2:)  8.3 

21  :)8  0.30 

5  846.0 

30.7 

29.7 

1.99 

13 

2  48.4 

2221    1.26 

8  32  37.7 

21.4 

20.7 

1.38 

27 

23  2.8 

213626.69 

522  0.3 

30.4 

29.4 

1.97 

H 

246.1 

222238.45 

811  15.2 

21.7 

21.0 

1.40 

28 

2257.5 

2135    1.70 

53513.4 

30.1 

29.1 

1.95 

15 

243.7 

2224   8.90 

-  7  5012.6 

22.0 

21.3 

1.42 

Mar.  1 

2252.3 

213345.67 

-  54821.1 

29.8 

28.8 

1.93 

1« 

241.1 

22  25  32.40 

7  29  31.8 

22.4 

21.6 

1.44 

2 

2247.2 

21  32  38.87 

6    1  19.3 

29.4 

28.4 

1.91 

ir 

2  38.3 

22  26  48.74 

7   9  14.8 

22.7 

21.9 

1.46 

3 

22  42.3 

213141.53 

6  14   4.3 

29.1 

28.1 

1.88 

18 

235.5 

2227  57.72 

6  49  23.9 

23.1 

22.3 

1.49 

4 

22  37.6 

2130  53.78 

6  26  32.6 

28.7 

27.7 

1.86 

19 

232.6 

2228  59.14 

6  30    1.2 

23.5 

22.6 

1.51 

5 

2233.1 

21  30  15.72 

6:)8  41.0 

28.3 

27.3 

1.84 

20 

229.6 

22  29  52.79 

-611    8.6 

23.8 

23.0 

1.54 

6 

2228.7 

212947.37 

-  650  26.7 

27.9 

26.9 

1.81 

21 

2  26.4 

22  30  38.48 

5  52  48.2 

24.2 

23.4 

1.56 

7 

2224.4 

2129  28.70 

7    147.1 

27.5 

26.6 

1.79 

29 

223.0 

2231  16.02 

5  35  2.4 

24.6 

23.8 

1.58 

8 

2220.4 

21  29  19.67 

7  1240.0 

27.1 

26.2 

1.76 

23 

2  19.6 

223145.25 

517  53.6 

25.0 

24.1 

1.61 

9 

2216.5 

212920.19 

723   3.1 

26.7 

25.8 

1.74 

24 

216.0 

22  32   5.99 

5    124.2 

25.4 

24.5 

1.63 

10 

2212.8 

2129  30.13 

7  32  54.7 

26.3 

25.4 

1.71 

25 

2  12.3 

22  32  18.10 

-  4  45  36.5 

25.8 

24.9 

1.66 

11 

22  9.2 

212949.36 

-  7  4213.2 

25.9 

25.0 

1.69 

26 

2  8.4 

223221.43 

4  30  33.0 

26.2 

25.3 

1.68 

.         12 

22  5.7 

21  30  17.69 

7  50  57.1 

25.5 

24.6 

1.66 

27 

2   4.4 

2232  15.86 

4  16  16.1 

26.6 

25.7 

1.71 

13 

22  2.3 

2130  54.92 

7  59   5.2 

25.0  24.2 

1.64 

28 

2   0.2 

22  32    1.29 

4   2  48.3 

27.0 

26.0 

1.73 

14 

2159.1 

21  31  40.84 

8   6  36.6 

24.6 

23.8 

1.61 

29 

155.9 

223137.64 

3  5012.2 

27.4 

26:4 

1.76 

15 

2156.1 

213235.23 

8  13  30.4 

24.2 

23.4 

1.58 

30 

151.4 

22  31    4.89 

-  3  38  30.4 

27.8 

26.8 

1.78 

16 

21  53.2 

2133  37.84 

-  819  45.7 

23.9 

23.1 

1.56 

31 

146.8 

22  :m  23.04 

3  27  45.2 

28.1 

27.2 

1.81 

17 

2150.4 

21  34  48.45 

82521.6 

23.5 

22.7 

1.53; 

Feb.  1 

142  0 

2229  32.10 

3  17  58.8 

28.5 

27.5 

1.83 

18 

21  47.8 

2136  6.80 

830  17.9 

23.1 

22.4 

1.51  1 

2 

137.1 

22  28  32.14 

3   9  13.4 

28.9 

27.9 

1.86 

19 

21  45.3 

2137  32.64 

8  34  34.-1 

22.8 

22.0 

1.48 

3 

132.1 

22  27  23.29 

3    131.3 

29.2 

28.2 

1.88 

20 

21  42.91 21  39  5.71 

8  3810.6 

22.4 

21.6 

1.46 

4 

126.9 

2226   5.72 

-  2  54  54.5 

29.6 

28.6 

1.91 

21 

2140.6  2140  45.75 

-  841    6.4 

22.0 

21.3 

1.44 

5 

121.5 

22  24  39.661     2  4924.7 

29.9 

28.9 

1.93 

22 

21  38.5 

2142  32.50 

8  43  21 .8 

21.7 

20.9 

1.41 

6 

1  15.9 

2223    5  41      2  45   .3.5 

30.2  29.2 

1.95 

23 

2136.5  2144  25.69 

8  44  56.7 

21.3 

20.6 

1.39, 

7 

1  10.3 

222123.34 

24152.1 

30.5  29.5 

1.96 

24 

2134.5  214625.06 

84551.1 

21.0 

20.2 

1 .37 1 

8 

1    4.5 

22  19  33.88 

2  39  51.4 

30.9  29.7 

1.98 

25 

2132.6  2148  30.36      8  46   5.3 

20.6 

19.9 

1.35 

9 

058.6 

22  17  37.52 

-2  39    1.8 

31.2 

30.0 

2.00 

26 

21  30.8  21  50  41.33-  84539.5 

1 

20.3 

19.6 

\  .33 

10 

0  52.6 

22  15  34.85 

2  39  23.3 

31.4 

30.3 

2.02 

27 

21  29.2  21  52  57.70|     8  44  34.0 

20.0 

19.3,  1..30 

11 

046.5 

221326.52 

2  40  55.4 

3I.&30.5 

2.03 

28 

21  27.6  21  55  19.24      8  42  49.2 

19.7 

19.0  1.28 

12 

0  40.4 

22  1113.24      2  43  37.4 

31.8' 30.7 

2.05 

29 

2126.1  2157  45.73      8  40  25.2 

19.4 

18.7|  1.26 

13 

034.2 

22  8  55.81 

2  47  27.8 

31.9' .30.8 

2.06 

30 

2124.7122  0  16.92     8  37  22.6 

1 

19.1 

18.4j  1.24 

14 

0  28.0  22   6  35.C6  -  2  52  24.5 
021.7)22   4  11.84*-  25824.9 

32.1 

31.0 

2.07 

31 

1 

21  23.3  22  2  52.60-  8  3341.7 

18.8 

18.1   1.22 

15 

:i2.2  31.1 

2.08 

32 

2122.1  22  5  32.55-  829  23.0 

18.5 

17.8  1.21 

398 


VENUS,   1886. 


! 

1 

FOR  TRANSIT  AT  WASHINGTON. 

i 

L 

Date. 

Ti 

fime 

of 

■ansit 

h    ID 
22.1 

Apparent 

BkAjBoension 

at 

Transit. 

ApjMTont 
DeoImaUon 

Traiiait 

Hor. 
Par. 

// 
18.5 

Semi- 
dUuQ. 

17.S 

S.T.of 
Sem. 
Phas. 
Mer. 

'  Mean 
Transit 

Apparent      Apnannt 

RAsoenaion  Deounation 

at                  at 

Transit         Transit 

1 

Hor. 
P»r. 

Semi- 
diam. 

1 
B.Tjar 
Sea. 
Pass. 
Mar. 

0.68 

Apr.  1 

21 

h   m     8 
22   5  32.55 

0    1     It 
-  82923.0 

1.21 

May  17  81    3.7 

h  m     a          0    1     11 
0  48  25.46+  3  17  26.8 

11  "^         u 

10.6;  10.2 

2  21 

20.9 

22   8  16.55 

824  27.1 

18.2 

17.5 

1.19 

18  21    3.7 

0  5225.71 

3  3937.9 

I0.5|  10.1 

0.67 

:)l2l 

1                       1 

19.8 

22  11    4  40 

8  1854.4 

17.9 

17.3 

1.17 

19  21    3.8 

0  56  26.79 

4    155.1 

10.4 

10.0 

0.67 

!           4  21 

18.7 

22  13  55.93 

8  12  45.4 

17.6 

17.0 

1.15 

2021    .3.9 

I    0  28.701     4  24  I7!9 

10.3 

9.9 

0.66 

5  21 

1 

17.7 

22  16  50.95 

8   6   0.7 

17.4 

16.8 

1.13 

21 

21    4.0 

1    431.45'     4  4643.4 

1 

10.9    9.8 

1 

0.66' 

6  21 

16.7 

22  19  49.29 

-  7  58  40.8 

17.1 

16.6 

1.12 

22 

21    4.1 

1    835.06+  5  9  16.9 

10.1 

9.7 

0.65 

7  21 

15.8 

22  22  50.78 

7  50  46.4 

16.9 

16.3 

1.10 

23 

21    4.2 

11239.52*     5  3151.8 

1 

10.0 

9.6 

0.65 

'           8  21 

14.9 

22  25  55.28 

7  42  17.9 

16.61  16.1 

1.08 

24 

21    4.4 

11644.84      5  54  29.3 

9.9 

9.G 

0.64 

9  21 

14.1 

22  29   2.64 

7  33  15.9 

I6.4!  15.8 

1.07 

25  21    4.5 

12051.04      617   8.6 

9.8 

9.5 

0.64 

10  21 

1 

13.4 

22  32  12.71 

72341.0 

16.2 

15.6 

1.05 

26  21    4.7 

12458.11      63949.0 

9.7 

9.4 

0.63 

11  21 

12.7 

22  :J5  25.37 

-  7  13  33.7 

16.0'  15.4 

1.04 

27  21    4.9 

1  29   6.06  +  7   2  29.7 

9.6 

9.3 

0.63 

12121 

12.0 

22 .38  40..')2 

7   2  54.6 

15.8'  15.2 

1.02 

28  21    5.1 

1  33  14.91 

7  25  10.0 

9.6 

9.2 

0.62 

13  21 

1 

11.3 

22  41  58  02 

6  51  44.4 

15.5  15.0 

1.00 

29  21    5.3 

1 

1  37  24.66'     7  47  49.3 

9.5 

9.2 

0.62: 

14' 21 

1 

10.7 

22  45  17.77 

6  40   3.7 

15.3  14.8 

0.99 

30  21    5.5 

141.35.32l     8  10  26.8 

9.4    9.l|0.61 

ir>;2i 

10. 1 

22  48  39.66 

6  27  52.9 

15.1 

14.6 

0.98 

31 

21    5.8 

145  46.90      8  33    1.7 

1 

9.3    9.d0.6l 

W  21 

9Si 

22  52   3.59-  6  15  12.8 

14.9  14.4 

0.97. 

June  1 

21    6.1 

14959.41+  8.55  33.3 

9.2J   8.?^ 

0.60 

17  21 

9.0 

22  55  29.48      6   2   4.1 

14.7J  14.2 

0.95 

2  21    6.4 

1  54  12.87      9  18   0.9 

9.2'    8.9 

0.60 

i         18  21 

8.r. 

22  58  57.24      5  48  27. 1 

14.5|  14.0 

0.94 

3  21    6.7 

1  58  27.27|     9  40  23.7 

9.1!    8.81 

0.50 

19!  21 

8.1 

23  2  26.60 

5  34  22.6 

14.3{  13.8 

0.93 

4  21    7.0 

2  2  42.64,    10  2  41.0 

9.0 

8.7 

0.59 

!        2021 

7.7 

23   5  58.05 

5  1951.5  14.2 

13.7 

0.92 

5  21    7.4 

2  658.99    102452.1 

1 

9.0 

8.7 

0.50 

21 

21 

7.3 

23   9  30.93 

-  5   4  54.3  14.0;  13.5:0.90 

6  91    7.7 

211  16.34+10  4656.2 

8.9 

8.6 

0.58 

22i2l 

6.9  23  13   5.:^l     4  49  31.6  13.8  13.3'  0.89 

1                 1                 1 

7 

21    8.1 

2  15  34.70,    11    852.7 

8.8    8.5 

0.58 

23!  21 

6.5  23  16  41.27 

1 

4  33  44.3  13.6.  13.2  0  88 

8  31    8.5 

219  54.10    11.30  40.8 

8.8    8.5 

0.53 

!        24!  21 

6.2 

23  20  18.59 

4  17  329  13.5 

13.0  0.87 

9  21    8.9 

224  14.54     115219.9 

8.7    8.4 

0.57 

1         25 

21 

5.9 

23  23  57.27 

4    0  58.3 

13.3 

12.9  0.86 

10 

21    9.3 

2  28  36.05 

1213  49.3 

8.6| 

8.30.57; 

26 

21 

5.6 

23  27  37.24 

-3  44    1.0 

13.2 

12.8  0.85 

1 

11 

21    9.7 

2  32  58.64 

+  12:^5   8.1 

8.5 

8.3  0.57 , 

1         27 

21 

5.4 

23  31  18.45 

32641.9 

13.0 

12.6  0.84. 

12 

21  10.1 

2  37  22.3:1 

12  56  15.8 

8.5 

8.2 

0.56 

i         28 

21 

5.2 

23  35   0.83 

3   9    1.7|  12.9 

12.4  0.83 

13 

21  10.6 

24147.14 

13  1711.6 

8.4 

8.2 

0.56 

29 

21 

5.0 

23  :\8  44.33 

251    1.1:12.7 

12.3  0.82 

14 

21  11.1 

2  46  1.3.08 

13:1754.8    8.4 

8.1  0.56  :| 

M) 

21 

4.8 

23  42  28.90 

2  32  40.8|  12.6 

12.1  0.81 

15 

21  11.6 

2  50  40.16 

13  5824.6 

8.3 

8.1 

0.55 

1 

iMay  1 

21 

1    4.6 

2:)  46  14.51 

-  2  14    1.7  12.4 

12.0  0.80 

16 

21  12.1 

255   8.41 

+14  18  40.4 

8.3 

8.0  0.55 

1 

2 

21 

4.5 

2350    1.12 

1  55   4.5  12.3 

1 

1 1 .9  0.79 

17 

21  12.7 

2  59  37.8:1 

14.3841.5 

8.2 

8.0  0.55 

3 

21 

4.3 

23  53  48.70 

135  49.8,  12.1 

11.8  0.78 

1 

18 

21  13.2 

3   4   8.44 

14  58  27.1 

8.2 

7.9  0.54 , 

4 

21 

4.2 

23  57  37.22 

1  16  18.4'  12.0 

1 1 .6j  0.77 

19 

21  13.8 

3  8  40.25 

15  1756.6 

8.1 

7.8, 0.54 

1                1 

1           5 

21 

4.1 

0    1  26.64 

05631. It  11.9 

11.5  0.77 

20 

21  14.4 

3  13  1.3.27 

15:17  9.2 

8.1 

7.8  0.54 1 

i 

21 

4.0    0   5  16.96 

-  0  36  28.5  1 1 .8 

11.4  0.76 

21 

21  15.0 

317  47.50 

+1556    4.1 

8.0 

7.7|  0.54 , 

7 

21 

3.9    0   9   8.14 

-0  16  11.4   11.7 

1 1 .2  0.75 

22 

21  15.6 

3  22  22.94 

16  14  40.7    8.0 

7.7  0.53 ; 

8 

21 

3.8    0  13   0.17 

+  04  19.6'  11.5 

11.1  0.74 

23 

21  16.3 

3  26  59.60 

16:V2  58.3    7.9 

7.6  0.5:? 

1 

9 

21 

3.8    0  16  51.03 

0  25   3.8'  11.4 

1 1 .0!  0.74 

24 

21  17.0 

3  31  37.47 

1650  56.1 

7.9 

7.6'  0.53 

10!  21 

1 

3.7    0  20  46.73 

0  46   0.4  11.3 

10.9  0.73 

i 

25 

21  17.7 

3  36  16.57 

17   8  3:1.4 

7.8 

7.5  0.53 1 

*       11 

21 

3.7    0  2441.24+   1    7    8.8  11.2 

10.8  0.72 

26 

21  18.5 

3  40 .56.89 

+  17  25  49.6    7.8 

7.5  0.52  ( 

12 

21 

1    3.6    0  28  36.57;      1  28  28.2  11.1 

10.7  0.71 

27 

21  19.3 

3  45:18.41 

17  4244.0'    7.7 

7.4  0.52. 

.          13|2I 

3,6    0  32  32.71'      1  49  58.0  11.0 

10.6  0  71 

28 

21  20.0 

35021.15 

17  59  15.7    7.7 

7.4  0.58 1 

14  21 

3.6    0  3629.67      2  1 1  37.5  10.9  10.5  0.70 

<                                                               r 

29 

2120.8 

3  55   5.09 

18  15  24.2    7.6 

7.4  0.52 

15  21 

1 

3.6    0  40  27.45'     2  33  25.9  10.8  10.4  0.69 

1                    ^         1 

30 

2121.6 

3  59  50.21 

18  31    8.7    7.6 

7.3  0.5( 

16 

91 

3.6    0  44  26.04  +  2  55  22.6'  10.7 

10.3  0.69 

31 

2122.4 

4    4  36.5^ 

+  18  4628.6    7.5 

7.3  0.51 

1 

:       '7, 

.21 

3.7    0  48  25.46'+  3  17  26.8  10.6  10.2  0.681 

32 

21  23.2 

4   9  2:1.99 

+  19    123.2'    7.5    7.2 

o^f 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mmh 

Time 

of 

Tninsit. 

A|»paT«nt 
R.AjMension 

At 

Transit. 

▲pparent 

0counation 

at 

Traniit. 

Hor. 
Par. 

// 
7.5 

Seml- 
diam. 

7.3 

!     • 
's.T.of 
!  Sem. 

PaM. 

Mer. 

8 

0.51 

Date. 

Mean 

Time 

of 

Traiuit. 

Apparent 
R.A.8oen8ion 
at 
Transit.    , 

4pDarent 

Deoliiiation 

at 

Tmnait. 

Hor. 
Par. 

II 
6.1 

Soml- 
dlun. 

II 
5.9 

8.T4rf 
Sem. 
Pass. 
Mer. 

8 

0.42 

July  1 

h    m 
2128.4 

h   m    8 
4    4  36.52 

O       1       II 

+184628.6 

Aug.  16 

h    m 
2214.0 

h   m    8 
7  57  44.82 

O       /       // 

+20  44  52.4 

2 

21  23.2 

4   9  23.99 

19    123.2 

7.5 

7.2 

0.51 

17 

2215.2 

8  251.38 

2033  9.6 

6.1 

5.9 

0.42 

1            3 

1 

21  24.1 

4  14  12.61 

19  1551.8 

7.4 

7.2 

0.51 

18 

22  16.3 

8  7  57.36 

2020  51.2 

6.1 

5.9 

0.42 

P 

4 

2125.0 

4  19  2.37 

1929  53.8 

7.4 

7.2 

0.50 

19 

2217.5 

813   2.72 

20   7  57.6 

6.0 

5.8 

0.42 

5  21  25.9 

4  2!)  53.28 

19  4328.5 

7.4 

7.1 

0.50 

20 

22  18.6 

8  18  7.45 

1954  29.2 

6.0 

5.8 

0.41 

6 

2126.8 

4  28  45.3J 

+19  56  35.4 

7.3 

7.1 

0.50 

21 

22  19.7 

623  11.51 

+19  4026.4 

6.0 

5.8 

0.41 

7 

2127.8 

4  33  38.44 

20   9  13.9 

7.3 

• 

7.1 

0.50 

22 

2220.8 

82814.86 

19  25  49.8 

6.0 

5.8 

0.41 

8 

2128.7 

4  38  32.64 

202123.3 

7.2 

7.0 

0.50 

23 

2221.9 

833  17.49 

19  10  39.5 

6.0 

5.8 

0.41 

9 

2129.7 

4  43  27.91 

20  33   3.1 

7.2 

7.0 

0.50 

24 

2223.0 

83819.38 

18  54  56.2 

5.9 

5.7 

0.41 

10 

21  30.7 

4  4824.22 

20  44  12.6 

7.2 

6.9 

0.49 

25 

2224.1 

8  43  20.49 

18  3840.2 

5.9 

5.7 

0.40 

11 

2131.7 

4  53  21.55 

+20  54  51.3 

7.1 

6.9 

0.49 

26 

2225.1 

848  20.81 

+182152.2 

5.9 

5.7 

0.40 

12 

2132.7 

4  58  10.88 

21    4  58.6 

7.1 

6.9 

0.49 

27 

2226.2 

8  53  20.32 

18   4:)2.6 

5.9 

5.7 

0.40 

13 

21  33.8 

5   3  19.19 

21  14  34.1 

7.0 

6.8 

0.49 

28 

2227.2 

858  19.01 

17  4642.0 

5.9 

5.7 

0.40 

14 

21  34.8 

5   8  19.44 

2123  37.2 

7.0 

6.8 

0.49 

29 

2228.2 

9  316.86 

172820.9 

5.9 

5.7 

0.40 

15 

21  35.9 

513  20.60 

2132   7.5 

7.0 

6.7 

0.48 

30 

2229.2 

9  813.86 

17   929.8 

5.8 

5.6 

0.40 

16 

2137,0 

51822.64 

+21  40   4.5 

6.9 

6.7 

0.48 

31 

2230.2 

913  9.99 

+16  50  9.4 

5.8 

5.6 

0.39 

17 

2138.1 

52325.54 

214727,6 

6.9 

6.7 

0.48 

Sept.  1 

2231.2 

918  5.25 

163020.3 

5.8 

5.6 

0.39 

18 

21  39.2 

5  2829  25 

21  54  16.5 

6.9 

6.6 

0.48 

2 

2232.2 

92259.64 

1610   3.0 

5.8 

5.6 

0.39 

19 

21  40.3 

5  33  33.75 

22  0  30.7 

6.8 

6.6 

0.48 

3 

2233.1 

927  53.15 

15  49  18.2 

5.8 

5.6 

0.39 

20 

2141.4 

5  38  38.99 

22  6   9.9 

6.8 

6.6 

0.47 

4 

2234.1 

9  32  45.78 

1528  6.5 

5.8 

5.6 

0.39 

1 

21 

21  42.6 

543  44.93 

+2211  13.6 

6.8 

6.6 

0.47 

5 

2235.0 

9  37  37.53 

+15  628.3 

5.7 

5.5 

1 

0.38 

2S 

21  43.8 

5  48  51.52 

22  1541.6 

6.7 

6.5 

0.47 

6 

22  35.9 

9  4228.41 

14  44  24.4 

5.7 

5.5 

0.:W 

23 

21  45.0 

5  53  58.72 

2219  33.4 

6.7 

6.5 

0.47 

7 

2236.8 

9  47  18.44 

14  21  55.5 

5.7 

5.5 

0.38 

24 

21  46.2 

5  59   6.48 

22  22  48.6 

6.7 

6.5 

0.47 

8 

22  37.7 

952  7.63 

13  59   2.2 

5.7 

5.5 

0.38 

26 

21  47.4 

6   4  14.75 

22  25  27.5 

6.7 

6.4 

0.46 

9 

2238.5 

9  5655.96 

13  35  45.2 

5.7 

5.5 

0.38 

26 

21  48.6 

6   923.49 

+22  27  29.3 

6.6 

6.4 

0.46 

10 

2239.4 

10    143.49 

+13  12   5.1 

5.7 

5.5 

0.38 

27 

21  49.8 

614  32.63 

22  28  53.8 

6.6 

6.3 

0.46 

11 

22  40.2 

10   630.18 

1248  2.4 

5.7 

5.5 

0.37 

28 

2151.0 

6  19  42.14 

22  29  40.9 

6.6 

6.3 

0.46 

12 

2241.1 

10  11  16.08 

1223.37.9 

5.6 

5.5 

0.37 

29 

21  52.2 

6  24  51.96 

22  29  50.5 

6.5 

6.3 

0.46 

13 

2241.9 

10  16    1.21 

115852.3 

5.6 

5.4 

0.37 

30 

21  53.4 

6  30   2.04 

22  29  22.4 

6.5 

6.3 

0.45 

14 

2242.7 

102045.59 

1 1  33  46.3 

5.6 

5.4 

0.37 

31 

2154.7 

6  35  12.32 

+22  2816.3 

6.5 

6.2 

0.45 

15 

22  43.5 

102529.24 

+  11    8  20.5 

5.6 

5.4 

0.37 

A.ug.  J 

21  55.9 

6  40  22.75 

22  26  32.2 

6.4 

6.2 

0.45 

16 

2244.3 

10  3012.18 

10  4235.5 

5.6 

5.4 

0.37 

2 

2157.1 

6  45  33.28 

2224  10.1 

6.4 

6.2 

0.45 

17 

22  45.0 

10  34  54.43 

10  16  32.2 

5.6 

5.4 

0.37; 

3 

21  58.3 

6  50  43.87 

22  21    9.9 

6.4 

6.2 

0.45 

18  2245.7 

10  39  36.02 

95011.1 

5.6 

5.4 

0.36 

4 

21  59.6 

6  55  54.46 

221731.7 

6.4 

6.2 

0.44 

19 

2246.4 

10  44  16.97 

9  23  33. 1 

5.6 

5.4 

0.36 

1 

5 

22  0.8 

7    1    5.01 

+22  13  15.4 

6.3 

6.1 

0.44 

20 

22  47.1 

1048  57.29 

+  856  38.8 

5.5 

5.4 

0.36  1 

6 

22   2.0 

7   6  15.47 

22   8  20.9 

6.3 

6.1 

0.44 

21 

22  47.8 

10  53-37.03 

829  28.9 

5.5 

5.3 

0.36 

7 

22   3.2 

7  1 1  25.78 

22   2  48.5 

6.3 

6.1 

0.44 

22 

22  48.5 

10  5816.21 

8   2   4.0 

5.5 

5.3 

0.36 

8 

22  4.5 

7  16  35.89 

21  56  38.2 

6.3 

6.1 

0.44 

23 

22  49.2 

11    2  54.86 

7  34  24.9 

5.5 

5.3 

0.:}6 

9 

22   5.7 

7  2145.76'  21  49  50.2 

6.3 

6.0 

0.43 

24  22  49.9 

11    7  33.00 

7   6  32.4 

5.5 

5.3 

0.36 

10 

22  6.9 

7  26  55.35+21  4224.6 

1 

6.2 

6.0 

0.43 

25  22  50.6 

1 1  12  10.66 

+  63827.1 

5.5 

.5.3 

0.36 

n 

22  8.1 

7  32   4.61 1  2134  21.6 

6.2 

6.0 

0.43 

26  22  51.3 

11  16  47.89 

6  10   9.9 

5.5 

5.3 

0.35 

IS 

22  9.4 

737  13.52  212541.3 

6.2    6.0 

1 

0.43 

27  22  52.0 

112124.70 

54141.4 

5.5 

5.3 

0.35 

13 

22  10.6 

7  4222.03    21  1624.0 

6.2   6.0 

1 

0.43 

28  22  52.7 

1126    1.12 

5  13   2.3 

5.5 

5.3 

0.35  i 

14' 221 1.8 

7  47  30.12    21    6  29.8 

6.2'   5.9 

0.43 

29  22  53.3 

1130  37.19 

4  44  13.5 

5.5 

5.3 

0.35 

15  22  12.9 

7  52  37.73+20  55  59.2 

6.i:    5.9 

0.42 

30  22  54.0 

113512.93 

+  4  1515.6 

5.4 

5.3 

0.35 

16  2214.0 

7  57  44.82+20  44  52.4 

6. 1 !    5.9  0.42 

31 122  54.6 

1 1  39  48.40 

+  3  46   9.3 

5.4 

5.3  0.35 
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FOR  TBANSIT  AT  WASHINGTON. 


Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  AHoension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

• 

Hor. 
Par. 

Semi- 
diam. 

II 
5.3 

S.T.of 
Bern. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 
R.  Ascension 

at 
Transit. 

Apparent 

Deellnation 

at 

Transit. 

Hor. 

Par. 

Soinl- 

B.T^ 
8eBi. 
Pass. 
Mer. 

Oct.  1 

h    m 
22  54.6 

h  m     8 
1 1  39  48.40 

o     /     » 
+  3  46  9.3 

It 
5.4 

0.35 

Nov.  16 

h    m 
23  30.4 

h  m     s 
1517   0.65 

O        1        II 

-172741.5 

II 
5.2 

5.0 

0.35 

2 

22  55.3 

1144  23.61 

3  1655.4 

5.4 

5.2 

0.35 

17 

23  31.5 

1522   4.57 

17  49   5.8 

5.2 

5.0 

0.35 

3 

22  55.9 

1 1  48  58.62 

247  34.7 

5.4 

5.2 

0.35 

18 

23  32.6 

1527   9.74 

1810    1.4 

5.2 

5.0 

0.35 

4 

22  56.6 

1 1  53  33.45 

2  18   7.7 

5.4 

5.2 

0.35 

19 

23  33.8 

15  3216.15 

183027.4 

5.2 

5.0 

0.35 

5 

2257.2 

1158   8.15 

1  48  35.3 

5.4 

5.2 

0.35 

20 

23  35.0 

15  372:^.80 

185023.1 

5.2 

5.0 

0.35 

6 

22  57.8 

12   2  42.76 

+  1  1858.2 

5.4 

5.2 

0.35 

21 

23  36.2 

1542  32.69 

-19  9  47.8 

5.2 

5.0 

0..35 

7 

22  58.4 

12   7  17.30 

0  49  17.2 

5.4 

5.2 

0.35 

22 

^^  37.4 

1547  42.80 

192840.7 

5.2 

5.0 

0.35 

8 

22  59.1 

12  1151.83+  019  32.9 

5.4 

5.2 

0.35 

23 

23  38.6 

1552  54.09 

19  47    1.0 

5.2 

5.0 

0.35 

9 

22  59.7 

12  16  26.38-  010  13.9 

5.4 

5.2 

0.34 

24 

2339.9 

15  58  6.59 

20   4  48.0 

5.2 

5.0 

0.35 

10 

23   0.3 

1221    1.00 

0  40   2.6 

5.4 

5.2 

0.34 

25 

23  41.2 

16   3  20.29 

20  22   0.9 

5.2 

5.0 

0.,35 

11 

23   0.9 

1225  35.74 

-  1    9  52.4 

5.3 

5.2 

0.34 

26 

23  42.5 

16  8  35.16 

-20  38  38.9 

6.2 

5.0 

0.36 

J2 

23    1.5 

12  30  10.64 

1  39  42.4 

5.3 

5.2 

0.34 

27 

2.3  43.8 

161351.17 

205441.4 

5.2 

5.0 

0.36 

J3 

23   2.2 

12  34  45.72 

2   9  32.0 

5.3 

5.2 

0.34 

28 

23  45.2 

16  19  8.30 

21  10   7.9 

5.2 

5.0 

0.36 

14 

23   2.8 

12  3921.05 

2  39  20.5 

5.3 

5.1 

0.34 

29 

23  46.5 

1624  26.51 

21  24  57.7 

5.2 

5.0 

OM 

15 

23   3.5 

1243  5<».65 

3   9   7.0 

5.3 

5.1 

0.34 

30 

23  47.9 

1629  45.79 

213910.1 

5.2 

5.0 

0.36' 

16 

23  4.1 

124832.56 

-  3  3850.9 

5.3 

5.1 

0.34 

Dee.   1 

23  49.3 

1635  6.09 

-216244.3 

5.2 

5.0 

0..36 

17 

23   4.8  12  53   8.84 

4   8  31.3 

5.3 

5.1 

0.34 

2 

23  50.7 

16  40  27.38 

22   639.9 

5.2 

5.0 

0..36 

J8 

23   5.5  12  57  4.5.52 

4  38   7.5 

5.3 

5.1 

0.34 

3 

2352.1 

16  45  49.62 

22  17  56.2 

5.2 

5.0 

0,.36 

J» 

23   6.2  13   222.64 

5   7  38.9 

5.3 

5.1 

0.:M 

4 

23  53.6 

1651  12.79 

22  29 .32.6 

5.2 

5.0 

0JJ6 

20 

23   6.9 

13   7   0.24 

5  37   4.7 

5.3 

5.1 

0.34 

5 

23  55.0 

1656  36.84 

22  40  28.7 

5.2 

5.0 

0.361 

21 

23   7.5 

13  1138.36 

-  6  6  24.0 

5.3 

5.1 

0.34 

6 

23  56.5 

17   2    1.72 

-22  50  43.9 

5.2 

5.0 

0.36 

22 

23   8.2 

13  16  17.04 

6  35  36.0 

5.3 

5.1 

0.34 

7 

23  57.9 

17   7  27.39 

23  0  17.8 

5.2 

5.0 

0.36 

23 

23   8.9 

13  20  56.30 

7  4  40.0 

5.3 

5.1 

0.34 

8 

23  59.4 

17  12  53.79 

23   9   9.8 

5.2 

5.0 

0,36 

24 

23   9.6 

1325  36,20 

7  33  35.2 

5.3 

5.1 

0.34 

10 

0   0.9 

17  1820.87 

23  1719.6 

5.2 

5.0 

0.36 

25 

2310.4  13  30  16.76 

8  220.8 

5.3 

5.1 

0.34 

11 

0  2.4 

172348.60 

23  24  46.8 

5.2 

5.0 

0.36, 

26 

23  11.2  13  34  58.03 

-  8  30  56.1 

5.3 

5.1 

0.34 

12 

0   3.9 

1729  16.92 

-233131.1 

5.2 

5.0 

0.36 

27 

23  12.0;  13  39  40.03 

8  59  20.2 

5.3 

5.1 

0.34 

13 

0   6.5 

17  34  45.77 

23  37  32.1 

5.2 

5,0 

0.36 

28 

23  12.7 

13  44  22.80 

9  27  32.4 

5.2 

5.1 

0..34 

14 

0   7.0 

174015.10 

23  42  49.5 

5.2 

5.0 

0.:«x 

29 

23  13.5 

13  49   6.37 

9  55  31.8 

5.2 

5.1 

0.34 

15 

0  8.6 

17  4544.86 

23  47  23.1 

5.2 

5.0 

0.36 

30 

23  14.3 

13  53  50.77 

10  23  17.7 

5.2 

5.1 

0.34 

16 

010.1 

17  51  14.97 

2:)  51  12.6 

5.2 

5.0 

0.36 

31 

23  15.1 

13  58  36.04 

-10  50  49.2 

5.2 

5.1 

0.34 

17 

0  11.7 

17  56  45.38 

-23  54  17.7 

5.2 

5.0 

0.36' 

Nov.  1 

23  15.9 

14   3  22.20 

11  18   5.4 

5.2 

5.1 

0.34 

18 

0  13.2 

18  216.01 

23  56  38.3 

5.2 

.'i.O 

0.37 

2 

23  16.8'  14    8  9.29 

1 1  45   5.7 

5.2 

5.0  0.34 

19 

0  14.8 

18  7  46.81 

23  58  14.4 

5.2 

5.0  0.37 

3 

23  17.61  14  1257.34 

12  1149.2 

5.2 

5.0  0.34 

20 

0  16.3 

1813  17.71 

23  59   5.7 

6.2 

5.0  0.37 

4 

23  18.5 

14  17  46.37 

12  38  15.0 

5.2 

5.0  0.34 

21 

0  17.9 

1818  48.65 

23  59  12.3 

h.'i 

5.0  0.37 

5 

23  19.4 

14  22  36.42 

-13   4  22.5 

5.2 

5.0|  0.34 

22 

0  19.5 

1824  19.56 

-2358  34.1 

5.2 

5.0 

0.37; 

6 

23  20.3 

14  27  27.50 

13  30  10.8 

5.2 

5.0  0.34 

23 

021.1 

1829  50.37 

23  57  11.0 

5.2 

5.0  0.37 ' 

7 

23  21.2 

14  32  19.64 

13  55  39.1 

5.2 

5.0  0..35 

24 

0  22.6!  1 8  35  2 1 .03    23  55   3.2 

5.8 

5.0  0.37 

8 

23  22.1 

14  37  12.87 

14  20  46.6 

5.2 

5.0  0.35 

25 

0  24.2  18  4051.45    2:)  52  10.7 

5.3 

5.0  0.37  i 

9 

2  5  23. 1 

14  42   7.23 

14  45  32.5 

5.2 

5.0  0.35 

26 

0  25.8  18  4621.57    234833.7 

1                    1 

5.2 

5.0 

0.:J7 

10 

23  24. 1 

14  47   2.72 

-15   9  56.0 

5.2 

5.0, 0.35 

27 

0  27.4 

1 

185151.33-23  44  12.3 

5.2 

5.0 

0.37 

li 

23  25. 1 

14  51  59.38 

15  33  56.2 

5.2 

5.0, 0.35 

28 

0  29.0  185720.65    23  39   6.7 

5.2 

5.0  0.37  1 

12 

23  26.  \ 

14  56  57.22 

15  57  32.5 

5.2 

5.0  0.35 

29 

0  30.5  19  2  49.47    2:^33  16.9 

5.2 

5.0  0.37 

13 

23  27. 1 

15    1  56.26 

16  20  44.0 

5.2 

5.0, 0.35 

30 

0  32.0  19   8  17.74,  232643.4 

5.2 

5.0:  0.37 

14 

23  28.2 

15   6  56.51 

16  43  29.8 

5.2 

5.0'  0.35 

31 

0  33.5  1913  45.39    23  1926.4 

5.2 

5.0 

0.37 

15 

23  29.3 

151157.97 

-17   5  49.2 

5.2 

5.0  0.35 

32 
33 

0  35.0  19  19  12.37-23  1 1  26.3 

1 

5.2 
6  2 

5.0  0.37 ; 

16 

23  30.4 

15  17   0.651-17  27  41.5 

6.2 

5.0  0.35 

0  36.5  1 9  24  38.6 1  '-23  2  43.4 

6.0  0.37J 

MARS,   1886. 
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FOR  TBANSIT  AT  WASHINGTON. 


Date. 


Jan. 


Mean  I 
TiiDe 
of      I 
Tnnsit.; 


h    m 


Apparent 

R.  Aacenslon 

at 

Tranait 


Feb. 


Apparent 

Deolinatioii 

at 

Tranait 


1 

16  48.0 

11 

"^   16  45.0  11 

:)   16  4*2.0  II 

4  16:^.0  il 

5|  1635.8  11 

6'  16  32.7  11 

7   16  20.5  11 

8 

16  26.3,  11 

1>  1633.1   11 

10  16  19.8  11 

II    16  16.5  11 

12  16  13.1   11 

i:)l  16   9.7 

14 

16   6.3 

15 

16   2.9 

16 

15  59.4 

17 

1555,8 

18  155TJ.2 

19 

15  48.6 

20 

15  45.0 

21 

1541.3 

02 

15  37.5 

23 

15  33.7 

24 

1529.8 

25 

15  26.0 

26 

15  22.0 

87 

15  18.0 

28 

15  14.0 

29 

15  10.0 

\  1  1 

30 

15   5.9 

31 

15    1.7 

.    1 

14  57.5 

2l  14  53.2 

3',  14  48.9 

4i  14  44.5 

5i  14  40.1 

6  14  35.6 

1  1 

7  1431.1 

8  14  26.5 

9  1421.9 

10  14  17.3 

11,  14  12.6 

12  14    7.8 

13  14    3.0 

14  13  58.2 

15  13  5.3.3 

16 

13  48.4 

in     8 
35  53.58 

3649.13 

37  42.81 

38  34.56 

39  24.37 

4012.20 

40  57.99 
4141.71 

42  23.34 

43  2.a< 

43  40.14 

44  15.25 

44  48.12 

45  18.69 

45  46.95 

46  12.85 
46  36.35 

46  57.4 1 

47  15.99 
47  32.04 

47  45.53 

47  56.4 1 

48  4.64 
48  10.17 
48  12.97 

48  13.00 
48  10.23 
48  4.62 
47  56.13 
47  44.7.'> 

47  30.45 
47  13.20 
46  53.00 
46  29.83 
46   3.69 

45  34.59 
45  2.54 
44  27.54 
43  49.62 
43   6.80 

42  25.09 

4 1  38.55 
40  49.20 
39  57.10 

:J9  2.29! 


0/1/ 
+5  48  35.2 

5  44  20.5 

5  40  18.3 

5  \{6  28.8 

5  32  52.4 

+52929.1 
526  19.4 
5  23  23.3 
52041.2 
5  18  13.2 

+5  1 5  59.5 
5  14  0.5 
5  12  16.2 
5  10  46.9 
5   9  32.8 


Hor. 
Pur. 


-1-5 
5 
5 
5 
5 


8  34.2 
751.1 
7  23.9 
7  12.8 
7  17.8 


+5  7  39.3 
5  8  17.4 
5  9  12.2 
5  10  24.0 
5  1 1  52.9 

+5  13  39.0 
5  15  42.4 
5  18  3.2 
52041.4 
5  23  37.0 

+5  26  50.0 
5  30  20.5 
5  34  8.3 
5  38  13.3 
5  42  35.3 

+5  47  14.1 
5  52   9.5 

5  57  21.  J 

6  248.7 
6   831.8 

+6  14  30.3 
6  20  43.6 
62711.1 
6  33  52.4 
6  40  46.9 


38   4.81    +6  47  54.1 
37   4.73'  +6  55  13.3 


S.T.of 
Sem. 

Semi-  Pasa. 

diam.!  Mar. 


8.4 
8.5 
8.6; 
8.6 
8.7 

8.8 
8.9 
8.9 
9.0 
9.1 

9.2 
9.2 
9.3 
9.4 
9.5 

9.6 
9.6 
9.7 
9.8 
9.9 

10.0 
10.1 
10.2 
10.3 
10.4 

10.5 
10.6 
10.7 
10.8 
lO.O 


1 1 .9' 
12.0! 
12.0' 
12.l| 

12.2 

I 
12.3 

12.4' 


4.8 
4.8 
4.9| 
4.9' 
5.0 

I 

5.0. 

5.l| 
.5.1! 
5.11 
5.2 


0.,32 
0.32 
0.33 
0.33 
0.33 

0.34 
0.34 
0.34 
0.35 
0.35 


5.2  0.36 

5.3  0.36 


5.3 
5.4 
5.4 

5.5 
5.5 
5.6 
5.6 
5.7 

5.7 
5.8 
5.8 
5.9 
5.9 

6.0 
6.0 
6.1 
6.2 


0.36 
0.37 
0.37 

0.37 
0.38 
0.38 
0.38 
0.39 

0.39 

0.39 
0.40 
0.40 
0.40 

0.41 
0.41 
0.41 
0.42 


().*J  0.4^ 


11.0'  6.3 

11. l|  6.3 

11.2  6.4 

11.2  6.4 

11.3  6.5 

11.4  6.5 

11.5  6.6 

11.6  6.6 
11.71  6.7 
11.8'  6.7 


6.8 
6.8 
6.9 
6.9 
7.0 

7.0 
7.0 


0.42 
0.43 
0.43 
0.43 
0.44 

0.44 
0.44 
0.45 
0.45 
0.46 

0.46 
0.46 
0.46 
0.47 
0.47 

0.47 
0.47 


Date. 


F(4b.l6 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 

Mm.   I 

2 

3 
4 
5 
6 

7 

8 

9 

10 

11 

12 

13 
14 
15 
16 
17 

18 
19 
20 
21 
22 

23 
24 
23 
26 
27 

28 
29 
30 
31 
32 

33 
34 


IfeoB 

Time 

of 

Tranait. 


Apparent 

B.Aaoenaion 

at 

Tranait 


h    m 
13  48.4 

13  43.4 

13  38.4 

13  33.3 

13  28.2 

1323.1 
13  17.9 
13  12.7 
13  7.5 
13   2.3 

1257.0 
1251.7 
12  46.3 
1241.0 
1235.6 

12  30.2 
1224.8 
12  19.4 
1214.0 
12  8.6 

12  3.1 
1 1  57.7 
1 1  52.3 
1 1  46.9 
1141.5 

1136.1 
1 1  30.8 
1125.4 
iJ20.1 
1 1  14.8 

II  9.5 
U  4.3 
10  59.0 
10  53.8 
10  48.7 

10  43.6 
10  38.5 
10  33.4 
10  28.4 
10  23.4 

10  18.5 
10  13.7 
10  8.9 
10  4.1 
9  59.3 

9  54.6 
9  50.0 


h  m     a 
137   4.73 

136   2.11 

1  34  57.04 

1  33  49.57 

I  32  39.77 

I  31  27.75 
1  30  13.62 
I  28  57.48 
1  27  39.44 
1  26  19.61 

124  58.12 
123  35.10 
12210.71 
120  45.10 
1  19  18.41 

1  17  50.82 
1  1622.49 
I  14  53.59 
1  13  24.29 
1  1 1  54.78 

1  10  25.22 
1  8  55.79 
1  7  26.66 
1  5  58.00 
1    4  30.00 

1  3  2.80 
I  1  36.55 
I  0  11.42 
058  47.54 
0  57  25.06 

056  4.11 
0  54  44.82 
0  53  27.33 
0  52  11.74 

0  50  58.15 


Apparent 

Deciinatlcm 

at 

Tranait 


Hor. 
Par. 


O       I        II 

+  6  55  13.3 
7  244.0 
7  10  25.3 
7  18  16.6 
726I7.I 

+  7  34  26.0 
7  42  42.3 
7  51    5.2 

7  59  33.7 

8  8  7.0 

+  81644.0 
8  25  23.5 
8  34  4.6 
8  42  46.2 

8  5127.3 

+  9   0  6.7 

9  843.1 
9  1715.5 
9  25  42.9 
9  34   4.2 

+  9  42  18.3 

950  24.3 

9  5821.0 

10   6   7.6 

10  13  43.2 

+10  21  7.0 
1028  18.1 
10  35  15.9 
10  41  59.7 

10  4828.8 

+  1054  42.7 

11  0  40.9 
11  622.8 
11  11  48.1 
1 1  16  56.2 


0  49  46.68+112147.1 


0  48  37.42 
0  47  30.47 
0  46  25.92 
0  45  23.8() 


1126  20.4 
1 1  30  35.7 
1 1  34  32.8 
ir.i8ll.5 


0  44  24.37+11  4131.7 
€4327.511  1144.33.4 
0  4233.341  1147  16.3 
0  4l4l.93j  1149  40.6 
0  40  53.33    115146.1 

0  40  7.60+1153  32.9 
0  3924.77+1165  1.0 


II 
12.4 

12.4 

12.5 

12.6 

12.6 

12.7 
12.7 
12.6 
12.8 
12.9 

12.9 
13.0 
13.0 
13.1 
13.1 

13.1 
13.1 
13.1 
13.1 
13.2 

13.2 
13.2 
13.2 
13.2 
13.2 

13.1 
13.1 
13.1 
13.0 
13.0 

13.0 
12.9 
12.9 
12.9 
12.8 

12.8 
12.7 
126 
12.6 
12.5 

12.4 
12.3 
12.3 
12.2 
12.2 

121 
12.0 


SmbI- 
dtaoi. 


7.0 
7.1 
7.1 
7.2 
7.2 

7.2 
7.3 
7.3 
7.3 

7.4 

7.4 
7.4 
7.4 
7.5 
7.5 

7.6 
7.6 
7.5 
7.5 
7.5 

7.5 
7.5 
7.5 
7.5 
7.6 

7.5 
7.5 
7.5 
7.4 
7.4 

7.4 
7.4 
7.4 
7.3 
7.3 

7.3 
7.3 


&T.of 
Sem. 
Paaa. 
Mer. 


a 
0.47 

0.48 

0.46 

0.48 

0.49 

0.49 
0.49 
0.49 
0.49 
0.50 

0.50 
0.50 
0.50 
0.50 
0.51 

0.51 
0.51 
0.51 
0.51 
0.51 

0.51 
0.51 
0.51 
0.51 
0.51 

0.51 
0.51 
0,51 
0.51 
0.51 

0.50 
0.50 
0.50 
0.50 
0.50 

0.50 
0.50 


7.2  0.49 
7.2  0.49 


7.1 

7.1 
7.0 
7.0 
6.9 
6.9 

6.9 
6.9 


0.49 

0.49 
0.48 
0.48 
0,47 
0.47 

0.47 
0.47 
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FOB  TRANSIT  AT  WASHINGTON. 


Date. 


Moon 

Time 

of 

Transit 


Apr.  I 

2 
3' 
A 
5 

6 

7 

8 

9 

10 


)   I 


Mav 


16 
17 
iB 
19 
20 

21 
22 
23 

''I 

25 

26 
27| 
28 
2<)' 
30 

I 
2 

3 


5' 


6 

7: 
8' 
9' 

I 

10 


b    m 
9  59.3 

9  54.6 

9  50.0 

9  45.4 

9  40.9 

9  36.4 
9  31.9 
927.5 
9  23.2 
9  18.9 


11  9  14.6 

12  9  10.4 
13'  9   6.3 

14  9   2.2 

15  858.1 


Apparent 

R.  ABcenaion 

at 

Tnwwit. 


Apparent 

Deounatlon 

at 

Transit. 


h    Dl       8 

1 0  40  53.33 
10  40  7.60 
10  39  24.77 
10  38  44.85 
10  38  7.89! 


O       /         // 

+  11  51  46.1 
1 1  53  .32.9 
1155  1.0 
11  56  10.7 
1157    1.8 


Hor. 
Par. 


Semi- 
diam. 


10  37  33.90+1157  34.7 


8  54.1 

8  50. 1 
8  46.2 
8  42.3 
8  38.5 

8  34.7 
831.0 
8  27.3 
8  23.7 
8  20.1 

8  16.5 
8  13.0 
8   9.0 


6.0 
2.6 


8 
8 

7  .')9.2 
7  55.9^ 
7  52.6 
7  49.3| 
7  46.1 


10  37    2.91 

10.36  34.91 
10  36  9.89 
10  35  47.85 

10  35  28.78 
10  35  12.65 
10  34  59.45 
10  34  49.15 
103441.71 

10  34  37.11 
10  34  35.30 
10  34.36.27 
10  34  39.96 
10  34  46.35 

10  34  55.39 
10  35  7.05 
10  3521.29 
10  35  38.07 
1 0  35  57.36 

10  36  19.12 
10  36  43.30 

10.37  9.87 
10  37  38.80 
10  38  10.05 

10  38  43.58 
10  39  19.35 
10  39  57.33 
10  40  37.46 
10  41  19.70 


1 1  57  49.3 
1 1  57  46.0 
1 1  57  25.0 
1 1  56  46.6 

+  11  55  50.8 
1 1  54  :38.2 
1 1  53  8.8 
11  5122.9 
1 1  49  20.9 

+11  47  3.0 
1 1  44  29.5 
114140.7 
II  38  36.8 
113518.1 

+1131  44.9 
1 1  27  57.4 
1 1  23  55.9 
II  19  40.6 
11  1511.6 

+  n  10  29.2 
11  5  33.7 
11  0  25.4 
10  55  4.3 
10  49  30.6 


10  42  4.00 
10  42  50.33 
10  43  38.65 
10  44  28.91 


7  42.9 
7  39.7 
7  36.6 
7  33.5 
730.4'  10  4521.07 


+10 
10 
10 
10 
10 

+  10 

10 

9 

9 

9 


43  44.6 
37  46.6 
31  36.5 
25  14.8 
1841.5 


12.2 
12.1 
12.0 

11.9 
11.8 

11.8 
11.7 
11.6 
11.5 
11.4 

11.3 
11.3 
11.2 
11.1 
11.0 

10.9 
10.8 
10.7 
10.7 
10.6 

10.5 
10.4 
10.3 
10.2 
10.2 

10.1 

10.0 

9.9 

9.8 

9.8 

9.7 
9.6 
9.5 
9.4 
9.4 


1 1  57. 1  9.3 

5    1.6  9.2 

57  55. 1  9. 1 

50  38.0  9.1 

43  10.5  9.0 


11     7  27.4  10  46  15.08+9  35  32.6    8.9 


12'  7  24.4  1047  10.89 

13'  7  21.4  10  48   8.46 

14'  7  18.5  10  49   7.77| 

15  7  15.6  10  50   8.73 


9  27  44.6|  8.9 

9  19  46.8  8.8 

9  1 1  39.4'  8.7 

9   3  22.4'  8.7 


16    7  12.7  10  5111.34+8  54  56.0    8.6 
I7I   7  9.8  1052  15.55+  84620.4!    8.5 


11 
6.9 

6.9 

6.9 

6.8 

6.8 

6.7 
6.7 
6.6 
6.6 
6.5 

6.5 
6.4 
6.4 
6.3 
6.3 

6.2 
6.2 
6.1 
6.1 
6.0 

6.0 
5.9 
5.9 

5.8 
5.8 

5.7 
5.7 
.5.6 
5.6 
5.5 

5.5 
5.5 
5.4 
5.4 
5.3 

5.3 
5.3 


S.T.of 
Sem. 
Pass. 
Mer. 


a 
0.47 

0.47 

0.47 

0.46 

0.46 

0.46 
0.45 
0.45 
0.45 
0.45 

0.44 
0.44 
0.43 
0.43 
0.43 

0.42 
0.42 
0.42 
0.41 
0:41 

0.41 
0.40 
0.40 
0.40 
0.39 

0.39 
0.39 
0.38 
0.38 
0.38 

0.38 
0.37 
0.37 
0.37 
0.36 

0.36 
0.36 


5.2  0.35 
5.2  0.35 


5.1 


5.1 
5.1 


0.35 


0.35 
0.34 
5.0  0..34 
5.0'  0.34 
5.0  0.33 

4.9  0.33 
4.9  0.33 


Date. 


Mean 

Time 

of 

Tnuiait. 


Apparent 

R  Aaoenaion 

at 

Transit. 


May  17 
18 

20| 
21 

22 

23 
24 
25 
26 

27 
28 

29 
30 
31 


I 


"~E    im 
7   9.8 

7    7.0 

7   4.2 

7    1.4 

6  58.6 

6  55.9 
6  53.2 
6  50.5 
6  47.8 
6  45.1 

6  42.5 
6  39.9 
6  37.3 
6  34.7 
6  32.2 


June  I  629.7 
2I  6  27.2 
3    6  24.7 


4 
5 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

16 
17 
18 
19 

20 

21 
22 
23 
24 


26 
27 

28 
29 
30 

31 
32 


6  22.2 
6  19.7 

6  17.3 
6  14.9 
6  12.5 
610.1 
6   7.7 

6  5.4 
6  3.1 
6  0.8 
5  58.5 
5  56.2 

553.9 
551.6 
5  49.4 
5  47.1 
5  44.9 

5  42.7 
5  40.5 
5  38.4 
5  36.2 
5  34.0 

5  31.9, 
5  29.8 
527.6 
5  25.5 
5  23.4; 

5  21.4' 
5  19.3' 


ApnMrant 

Deounatton 

at 

Transit. 


h   m     s 
0  5215.55 

0  5:)2i.31 

0  54  28.60 

0  55  37.39 

0  56  47.64 

0  57  59.32 
0  59  12.41 

0  C6.88 

1  42.70 
259.83 

4  18.28 

5  38.01 

6  WJ.OO 
821.21 
9  44.64 

11  9.25 

12  35.03 

14  1.95 

15  29.98 
1659.10 

1829.29 

20  0.53 

21  32.79 

23  6.06 

24  40.29 

2615.49 
27  51.61 
29  28.66 

31  6.60 

32  45.43 

34  25.12 

36  5.65 

37  47.02 
39  29.22 

41  12.23 

42  56.05 
44  40.67 
46  26.07 

48  12.26 

49  59.22 

51  46.95 
5.335.45 
5524.70 
57  14.69 
59   5  43 

2   0  56.89 
2   249.08 


O       I        II 

+8  46  20.4 
8  37  35.8 
8  28  42.4 
8  19  40.2 
8  10  29.5 

+8  1  10.3 
7  51  42.8 
7  42  7.CI 
7  32  23.2 
72231.4 

+7  12  31.6 
7  224.1 
6  52  9.0 
64146.4 
6  31  16.4 

+620  39.1 
6  9  54.4 
5  59  2.7 
5  48  4.0 
5  '36  58.6 

+5  25  46.5 
5  14  27.8 
5  3  2.6 
4  51  31.0 
4  39  53.3 

+4  28  9.6 
4  16  19.9 
4  4  24.3 
3  52  23. 1 
3  40  16.3 

+3  28  4.0 
3  15  46.4 
3  3  23.5 
2  50  55.4 

'  2  38  22.2 

+225  44.1 
2  13  1.1 
2  0  13.3 
1  47  20.7 
1  34  23.6 

+  12121.9 
1  8  15.8 
0  55  5.3 
04160.5 
02831.6 

+0  1 5   8.6 
+0    141.7 


Hor. 
Par. 


diaoL 


8.5 

8.5 
8.4 
8.4 
8.3 

8.2 
8.2 
8.1 
8.0 
8.0 

7.9 
7.9 
7.8 
7.8 
7.7 

7.7 
7.6 
7.6 
7.5 
7.5 

7.4 
7.4 

7.3 
7.3 
7.2 

7.2 

7.1 
7.1 
7.1 
7.0 

7.0 
6.9 
6.9 
6.9 
6.8 

6.8| 
6.7 
6.7 
6.7 
6.6 

6.6 
6.6 
6.5 
6.5 
6.4 


ELT.or 


/# 
4.9 

4.8 

4.8 

^.8 

4.7 

4.7 
4.7 


8 

0.33 
0..13 
0  32 
0.32 
0..12 

0.32 
0.31 


4.6  0.31 
4.6  0.31 


4.6 

4.5 
4.5 
4.5 
4.5 
4.4 

4.4 
4.4 
4.3j 
4.3 
4.3 


0.31 

0.3i 
0.30 
0.30 
0.30 
0.30 

0.29 
0.29 
0.^ 
0.29 
0.29 


4.2 
4.2 
4.2 
4.2 

4.1 

4.1 
4.1 
4.1 
4.0 
4.0 

4.0 


0.28 
0.28 
0.28 
0.28 
0.28 

0.98 
0.% 
0.27 
0.27 
0.27 

0.27 


4.0!  0.27 
3.9  0.26 
3.9  0.26 


3.9 

3.9 
3.8 
3.8 


0.26 

0.26 
0.26 
0.26 


3.8  0.26 
3.8'  0.26 

3.8  0.25 
3.71 0.25 
3.7;  0.25 
3.7  0.25 
3.7: 0.25 


6.4:    3.7|0.S4 
6.4'   3.6  0.24 


JUPITER,    1886. 
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FOR  TRANSIT  AT  WASHINGTON. 


I>at«. 


Jan. 


Mean 

Time 

of 

Tnuisit. 


0 
1 

2 
3 

4 

5 

6! 
7 
8 
9 

10 
II 
12 
13 


Apparent 

K.  AaoenMoD 

at 

Traneit. 


Apparent 

Declination 

at 

Trannit. 


14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 

29 

30 

31 

Feb.   I 

2 

3 

4 

5 


8: 


9; 

to 

ir 

18, 

!          '3 

'< 

is: 

h    m 
7  38.0 

7  34.3 

7  30.6 

7  26.8 

7  2:}.  I 

7  19.4 
7  15.6 
7  11.8 
7  8.0' 
7    4.2! 

7  O.4I 
6  56.5| 
6  52.7, 
6  48.8 
6  45.o| 

6  4J.1| 
6  37.2j 
6  33.3 
629.4 
625.5 

621.5 
6  17.6 
6  13.7 
6  9.7 
6   5.7 

6    1.7^ 

5  57.7| 
5  53.7, 
5  49.7; 

5  45.6 

I 
541.6 

5  37.5| 

5  33.5; 

529.4| 

525.3 

I 
521.2 

517.1! 

5  12  9 

5  8.8; 
5   4.7" 


h    m     B     I 
1222  2.42, 

122215.41' 

122227.75 

I22239.43| 

1222  50.45 

I 

1223  0.80 

i22:no.49 

I22:n9.49 
122327.82' 
1223  35.48 

1223  42.45 
1223  48.73 
122354.3:) 

1223  59.24 

1224  3.47 


Hor. 
Par. 


1224 
1224 
1224 
1224 
1224 

12  24 
1224 
12  24 
1224 
12  24 


7.00 

9.84| 

11.99' 

13.44 

14.19' 

14.24 
I3.59| 
12.25 
10.20 
7.45 


O       /        // 

-0  57  14.1 
•05820.7 
0  59  23.0| 

0  20.9| 

1  14.5 

2  3.7 

2  48.6 

3  29.1 

4  5.1 

4  36,7 

5  3.9 
5  26.6 
5  44.8 

5  58.6 

6  8.0 

6  12.9 
6  13.3 
6  9.2 
6  0.6 
6  47.5 

5  29.9 
5  7.8 
4  41.2 
4  10.1 
3  34.6 

2  54.6 
2  10.2 
121.4 
0  28.2 

or,on()j) 

-0  5828.6 
0  57  22.3 
0  56  11.6 
0  54  56.6 
0  5:^  37.4 

-0  52  13.9 
0  50  46.3 
0  49  14.6 
0  47  38.9 
0  45  59.2 

-0  44  15.5 
0  42  28.0 
0  40  36.6 
03841.4 
0  36  42.6 

-0  34  40.1 
4  35.41  1220  15.22,  -03234.0 


5  0.5' 
4  56.4 
4  52.2 
4  48.0 
4  43.6 


12  24  4.01 
12  23  59.87 
12  21)55.02 
12  2349.48 
1223  41.94 

12  23  36.31 
1223  28.68 
12  23  20.37 
1223ll.:{8 
12  23    1.70 

I222  51.:)5 
122*2  40.34 
122228.67 
1222  16.34 
12  22   3.37 

1221  49.76 
1221  35.53 
1221  20.67 
12  21  5.20 
1220  49.13 


4  39.6  1220  32  47 


Polar 
Semi- 
diam. 


8.T.of 
Sem. 
Paaa. 
Mer. 


.7 

.7 
.7 
.7 
.7 

.7 
.7 
.7 
.7 
.7 

.7 
.7 
.7 
.7 
.a  18.6' 


17.8 
17.9 

17.9 
18.0 
18.0 

18.1 
18.1 
18.2 
18.3 
18.3 

18.4 
16.4 
18.5 
18.5 


.8  18.7_ 
.8  ld.7| 

.8,  18.8 
.8;  18.8 
.8.18.9' 

.8!  18.9 
.6  19.0 
.8'  19.0 
.8  19.1 


.8 
.8 
.8 


19.2 


.8 


.8  19.2* 


19.3 
19.3 
19.4 


.«  \\)A 

.8  19.51 
.8  19.6! 
.8  19.6 
.8  19.7 
.9  19.7 


19.8 
19.8 
19.9 
19.9 
20.0 


.9 
.9 
.9 
.9 
.9 


.9'  20.0 
.9|20.1 
.9'  20. 1 
.9'  20.2 
.9|  20.2 

.9, 20.3 
.91 20.3 


8 

.27 

.27 
.27 

.28 

.28 

.29 
.29 
.29 
.30 

.:w 

.31 

.31 

.31 

.32 

.32 

.33 
.33 
.33 
.34 
.34 

.•»o 
.35 
.35 
.3(1 
.3() 

.37 
.37 
.37 

.:n 

39 
.39 
.39 

.40 
.40 

.40 
.41 
.41 
.41 
.42 

.42 
.42 
.43 
.43 
.43 

.44 
.44 


Date. 


Mean 

Time 

of 

Transit. 


F*^b.l5 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
Mar.   1 

2 
3 
4 
5 
6 

7 

8 

9 

10 

11 

12 
13 
14 
15 
16 

17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 

28 

I 

29 

30 

31 

32| 
33! 


Apparent 
ILAicensioD 

at 
Tranait. 


h    m 
4  35.4 

4  31.1 

4  26.9! 

4  22.6; 

4  18.4' 

4  14.l| 
4  9.9' 
4   5.6' 

4  1.3| 
3  57.0, 

3  62.7J 
3  48.4; 
3  44.1, 
3  39.7J 
3  35.4 

3  31.0 
3  26.7! 
322.4 
3  18.0 
3  13.6' 

3  9.3' 
3  4.9; 
3  0.5 
256.1J 
251.8 

247.4 

2  43.0' 
2  38.6' 
2  34.2' 
229.8* 

225.4! 
2  21.0| 
2  16.6' 
2  12.1 
2   7.7 

2  3.3' 
1  58.9' 
154.6 
1  50.2 
I  45.8 

141.4 
1  37.0 
132.6 
I  28.2 
I23.£l 

1  19.4 
1  15.0 


Apparent 

Decfination 

at 

Transit. 


II 


Hor. 
Par. 


Polar 

Semi 

dfam 


1.9,20.3 


8.T.of 


h  m    8 

22015.22  -0  32  34.0 

2  19  57.40'     0  30  24.5     1.9,20.3 

21939.02'     0  2811.6     1.920.4! 


21920.09 
2  19  0.63 

2  18  40.64 
21820.13 
217  59.11 
2  17  37.61  i 
2  17  15.61' 

21653.16 
2  16.30.25 
2  16  6.91, 
2  1543.14 
2  15  16.97 

2  14  54.41 
2  14  29.48 
214    4.20' 
2  13  38.58 
2  13  12.64 

2  12  46.41 
2  12  19.00 
2  11  53.13 
21126.13 
2  10  58.91 

210  31.48 
2  10  3.87 
2  9:)6.10 
2  9  8.19 
2   8  40.16 


025  55.5,    1.9  20.4 
023  36.0     1.9  20.5 


-021  13.5; 
0  18  47.8; 
0  16  19.2' 
0  13  47.8' 
Oil  13.4 


-0 

0 

0 

-0 

+0 


8  36.3 
5  56.7,' 
3  14.5 
0  30.0 
2  I6.7: 


1 .9  20.5 

1 .9  20.5' 

1.9l20.6| 

1 .9|  20.6 

1 .9'  20.7 

I 
1 .9,  20.7 

1.9,20.7 

2.0;  20.8 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


8  12.03, 
7  43.82 
7  15.54 
6  47.23 

6  18.88 

5  50.53 
5  22.18 
4  53.87 
4  25.60 
3  57.4 1 

3  29.30 
3  1.30 
2  33.44' 
2   5.74: 


138.20 


+0   5   5.7| 

0  756.7I 

0  10  49.6' 
0  13  44.5| 
0  1640.9 

+0  19  38.9 
0  22  38.3 
0  25  39.0! 
0  28  40.9' 
0  3143.8 

+0  34  47.5 
0  37  52.1 
0  40  57.3' 
0  44    3.0! 
047   9.11 

+0  50  15.5 
0  53  22.0 
0  56  28.4, 

0  59  34.7 

1  240.7 

+1  5  46.3 

I  8  5i.5| 

I  1 1  56.0 

1  14  59.8 

1  18   2.6 

+  1  21  4.4, 
124  5.0, 
127  4.4^ 
130  2.3', 
I  32  58.7: 


2.0,  20.8, 
2.0  20.8 


2.0  20.8 
2.o|  20.9' 
2.0  20.9' 
2.0'  20.9' 
2.01 20.9' 


2.0  21.0 
2.0|21.0 
2.0!  21.0' 
2.0:21.0' 
2.0!  21.0' 


2.0 
2.0 
2.0 
2.0 
2.0 


21. 
21. 
21. 
21. 
21. 


2.0  21 . 
2.0  21. 
2.0|21. 
2.0  21. 
2.0' 21. 


2.0 
2.0 


21. 

21. 
2.0I2I. 
2.0  21. 
2.0|21. 

2.0  21. 
2.0  21. 
2.0' 21. 
2.0  21. 


2.0 


2    1  10.84   +135  53.5 
2  043.69,  +138  46.5 


21. 


Pais. 
Mer. 


.44 
.44 

.45 

.451 

.45 

.46 
.46 
.46 
.46 
.47 

.47 
.47 
.47 
.47 
.48 

.48 
.48 
.48 
.48 
.49 

.49 
.49 

.49; 

.49 
.49 

.50 
.50  I 
.50; 
.50 
..50 

.50 

.50 

.50 

.50! 

.50 

.50 
.50 
.50 
.50 
.50 

.50 
.50 1 
.50  I 
.50: 


2.0,21.0 
2.021.0' 


.50 


.50 

.49 1 
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FOR  TRANSIT  AT  WASHINGTON. 

1 

1 

1 

Bate. 

Mean 

Tiino 

of 

Trauait 

Apparent 

R.  ▲ttcenaiou 

at 

Transit. 

Apvarent 

Declination 

at 

Transit. 

Hor. 
Par. 

Polar 
.Sent!- 
diam. 

// 
21.0 

S.T.of 
Seni. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

DeoUnation 

at 

Transit. 

Polai 
Hor.  S«Di 
Par.  diaoi. 

8.T^ 
Sen. 
Ptas. 
Mer. 

s 
1.37 

Apr.   1 

h     ni 
11  19.4 

U)      s 

12    1  10.84 

o      /      « 

+  13553.5 

2.0 

1.50 

Majir 

h    m 
8   5.4 

h  m     s 
1147  5^77 

O       /       // 

+25341.1 

1.8 

19.S 

2 

11  15.0 

12   0  43.69      138  46.5 

2.0 

21.0 

1.49 

18 

8    1.4 

1 1  47  53.28 

2  53  48.< 

1.8 

19.2|  1.37 

3 

1 1  10.6 

12   0  16.77      1  41  37.5 

2.0 

21.0 

1.49 

19 

7  67.4 

1 1  47  50.45 

253  51.3 

1.8 

19.21  1.36 

4 

It    6.3 

II5950.I0|     144  26.6 

2.0 

21.0 

1.49 

20 

7  63.4 

1 1  47  48.28 

2  53  49.9 

1.8 

19.1 

1.36 

5 

11    1.9 

1159  23.71 

1  47  13.5 

2.0 

21.0 

1.49 

21 

7  49.5 

1 1  47  46.77 

2  53  44.2 

1.8 

I9.I 

1.36 

6 

10  57.5 

1158  57.61 

+1  49  58.2 

2.0 

21.0 

1.49 

22 

7  45.5 

1 1  47  45.92 

+25334.1 

1.8 

19.0 

1.35 

7 

10  53.2 

11  5831.81 

1  52  40.5 

2.0 

20.9 

1.49 

23 

741.6 

1 1  47  45.72 

2  53  19.7 

1.8 

I9.0i  1.35  1 

8 

10  48.8 

1158   6.33 

1  55  20.3 

2.0 

20.9 

1.49 

24 

7  37.7 

1147  46.18 

253    1.0 

l.8|  18.9!  1.34  1 

9 

10  44.4 

115741.18 

1  57  57.4 

2.0 

20.9 

1.48 

25 

7  33.8 

1 1  47  47.30 

2  52  38.0 

1.8 

18.9;  1.34  1 

10 

10  40.1 

1157  16.39 

2   031.8 

2.0 

20.9 

1.48 

26 

7  29.8 

1 1  47  49.07 

2  52  10.6 

1.8 

18.8 

1.34 

11 

10  35.8 

115651.96 

+2   3   3.4 

2.0 

20.8 

1.48 

27 

725.9 

114751.50 

+2  5138.9 

1.8 

18.8 

1.33 

12 

1031.4 

1156  27.91 

3   5  32.2 

2.0 

20.8 

1.48 

28 

722.1 

1 1  47  54.59 

251    3.0 

1.8 

18.7 

1.33 

13 

10  27.1 

1156   4.28 

2  7  58.1 

2.0 

20.8 

1.48 

29 

718.2 

1 1  47  58.33 

25022.8 

1.8 

18.6 

1.32 

14 

10  22.8 

1155  41.05 

2  1021.0 

2.0 

20.7 

1.48 

30 

7  14.3 

1148   2.73 

249  38.4 

1.7 

18.6 

1.32 

15 

10  18.5 

1155  18.26 

2  1240.7 

1.9 

20.7 

1.47 

31 

7  10.5 

1148   7.77 

2  48  49.8 

1.7 

18.5 

1.32 

16 

10  14.2 

1 1  54  55.90 

+2  14  57.3 

1.9 

20.7 

1.47 

June  1 

7   6.7 

114813.47 

+247  57.1 

1.7 

18.4 

1.31 

17 

10   9.9 

1154  34.01 

2  17  10.5 

1.9 

20.6 

1.47 

2 

7  2.8 

114819.81 

247  0.3 

1.7 

18.4 

1.31; 

18 

10   5.6 

1154  12.57 

2  19  20.3 

1.9 

20.6 

1.47 

3 

6  59.0 

1 1  48  26.79 

2  45  59.3 

1.7  18..-^ 

1.31 1 

19 

10    1.3 

11  53  51.61 

22126.7 

1.9 

20.6 

1.46 

4 

6  55.2 

1148  34.41 

2  44  54.1 

1.7 

18.3 

1.30 

20 

9  57.1 

115331.13 

2  23  29.6 

1.9 

20.5 

1.46 

5 

651.4 

1 1  48  42.67 

2  43  44.8 

1.7 

18.2 

1.30  i 

21 

9  52.8 

115311.16 

+2  25  28.9 

1.9 

20.5 

1.46 

6 

6  47.6 

114861.55 

+24231.5 

1.7 

18.2 

1.29 

22 

9  48.6 

115251.70 

2  27  24.7 

1.9 

20.5 

1.46 

7 

6  43.8 

1149    1.07 

241  14.1 

1.7 

18.1 

I.S9 

23 

9  44.3 

1 1  52  32.76 

229  16.7 

1.9 

20.4 

1.45 

8 

640.1 

1149  11.20 

2  39  52.6 

1.7 

18.1 

1.29 

24 

0  40.1 

115214.36 

2  31    5.0 

1.9 

20.4 

1.45 

9 

6  36.3 

1149  21.97 

23827.2 

1.7 

18.0 

1.28 

25 

9  35,8 

115156.49 

2  32  49.5 

1.9 

20.3 

1.45 

10 

6  32.6 

114933.34 

2  36  57.9 

1.7 

18.0 

1.28 

20 

931.6 

115139.17 

+2  34  30.0 

1.9 

20.3 

1.44 

11 

6  28.9 

1149  45.31 

+2  3524.7 

1.7 

17.9 

1.27 

27 

9  27.4 

11  5122.41 

2  36   6.8 

1.9 

20.3 

1.44 

12 

625.1 

1 1  49  57.89 

2  33  47.7 

1.7 

17.ai.27. 

i7.at.27; 

28 

9  23.2 

1151    6.23 

2  37  39.6 

1.9 

20.2 

1.44 

13 

621.4 

1150  11.07 

232  6.8 

1.7 

29 

9  19.0 

1 1  50  50.63 

2  39   8.3 

1.9 

20.2 

1.43 

14 

617.7 

1 1  50  24.83 

2  3022.1 

1.7 

17.8 

1.26 

30 

9  14.9 

1 1  50  35.62 

2  40  32.8 

1.9 

20.1 

1.43 

15 

614.0 

1150  39.18 

228  33.6 

1,7 

17.7 

1.26 

Maj   1 

9  10.7 

11  50  21.21 

+2  4 1  53.3 

1.9 

20.1 

1.43 

16 

610.3 

1150  54.12 

+226  41.4 

1.7 

17.7 

1.26' 

2 

9   6.5 

1 1  50   7.40 

2  43   9.7 

1.9 

20.0 

1.42 

17 

6   6.7 

1 1  51    9.64 

2  24  45.5 

1.7 

1 

17.6 

1.25 

3 

9   2.3 

1149  54.21 

2  44  22.0 

1.9 

20.0 

1.42 

18 

6   3.0 

115125.73 

2  22  46.0 

1.7,  17.6 

1.25 

4 

8  58.2 

114941.65 

2  45.30.1 

1.9 

19.9 

1.42 

19 

5  59.4 

115142.37 

2  20  42.8 

1.6  17.5 

1.25 

5 

8  54.1 

1149  29.71 

2  46  33.9 

1.9 

19.9 

1.41 

20 

5  55.7 

115159.59 

21836.1 

1.6  17.5 

1.24 

6 

8  50.0 

11  49  18.40 

+2  47  33.5 

1.9 

19.8 

1.41 

21 

552.1 

1 1  52  17.35 

+2  16  25.8 

1.6  17.4 

1.24. 

7 

8  45.8 

1 1  49   7.74 

248  286 

1.9 

19.8 

1.41 

22 

5  48.5 

1 1  52  35.67 

2  14  12.1 

1.6  17.4 

1.24! 

1 

8 

841.8 

1 1  48  57.72 

2  49  19.4 

1.9 

19.7 

1.40 

23 

5  44.8 

115254.55 

2  1154.9 

1.6  17.3 

1 

1.2T 

9 

8  37.7 

1 1  48  48..33 

250   5.8 

1.9 

19.7  1.40 

24 

541.2 

1153  13.97 

2  934.1 

1.6  17.3 

1.23 

10 

8  33.6' 

1 1  48  39.59 

2  50  48.0 

1.8 

19.6  1.39 

25 

537.6 

1153  33.93-     2   7   9.9 

1.6  17.2 

1.23 

11 

8  29.5 

114831.51 

+25125.9 

1.8 

19.6,1.39 

26 

5  34.0 

1 1  53  54.43,  +2   4  42.4 

1.6  17.2 

1.22 

12 

825.5 

11  48  24.08 

2  5159.3 

1.8 

19.5  1.39 

27 

5  30.4 

1154  15.45     2   211.5 

1.6  17.1 

1.22 

13    821.4| 

1148  17.30      2  5228.4 

1.8 

19.5  1.38 

1 

28    5  26.9 

1154  37.01       159  37.3 

1.6' 17.1 

1.21 

14 

8  17.4, 

114811.18     25253.2 

1.8 

19.4  1.38 

29    523.3 

1 1  54  59.09;     1  56  59.8 

1.6  17.0 

1.21 

15    8  13.4 

1 

1148  5.721     253  13.5 

1.8 

19.4 

1.38 

30    5  19.8 

115521.67;      154  19.0 

1.6  17.0 

1.21 ; 

16    8   9.4, 

1148   0.92  +25329.5 

1.8 

19.3  1.37 

31 

5  16.2 

115544.76  +15135.0 

1.6  16.9 

1.30; 

17 

8   5.4 

114756.77!  +25341.1 

1.8 

19.3  1.37 

32 

512.7 

1156  8.37  +14847.8 

1.6  16.9 

i.»i 

SATURN,   1886. 
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FOR  TRANSIT  AT  WASHINGTON. 

Bftte. 

Mean 

Time 

of 

Tmoiit. 

AppAT6nt 

RAacenalon 

at 

Tianait 

ApMrant 

Declination 

at 

Tnnait 

Hot. 
Par. 

Polar 
Semi- 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

B.  Aacenaion 

at 

Tianait. 

Apparent 

Declination 

at 

Tranait. 

Hot. 
Par. 

II 
1.0 

8.T.of 
Polar  Sem. 
Semi-!  Pass, 
dtttffl.  Mer. 

«      a 

9.3  0.72 

1 

Jan.    0 

h    m 
1136.2 

h  in     s 
61915.90 

0  '  /     II 
^22  32   1.9 

II 

II 
9.7 

0.75 

Feb.  14 

h    m 
827.4 

h 
6 

m     a 
7  18.63 

0    /     // 
+22  42  34.3 

'              1 

1131.9 

6  18  54.75 

22  3218.6 

9.7 

0.75 

15 

8  23.3 

6 

7J1.14 

224245.9 

1.0 

9.3;  0.72 

2 

1 1  27.6 

6  1833.67 

22  32  35.2 

9.7 

0.75 

16 

819.3 

6 

7   4.11 

224257.4 

1.0 

9.3|  0.72 

'3 

1123.3 

6  18  12.69 

22  3261.7 

9.7 

0.75 

17 

815.2 

6 

6  57.54 

2243   8.8 

1.0 

9.3  0.71 

4 

11  19.1 

6  17  51.81 

22  33  8.1 

9.7 

0.75 

18 

811.2 

6 

6  51.44 

22  43  20.2 

1.0 

9.2  0.71 

5 

11  14.8 

6  17  31.06 

+22  33  24.4 

9.7 

0.76 

19 

8  7.2 

6 

645.81 

+2243  31.5 

1.0 

9.2i  0.71 

1 

6 

11  10.6 

6  17  10.43 

22  33  40.5 

9.7 

0.75 

20 

8   3.1 

6 

640.66 

22  43  42.7 

1.0 

9.2J0.71 

7 

M    6.3 

61649.95 

22  33  56.5 

9.7 

0.75 

21 

7  59.1 

6 

6  35.97 

22  43  53.8 

1.0 

9.2  0.71 

-     8 

II    2.0 

6  16  29.63 

22  34  12.4 

9.7  0.75 

22 

7  55.2 

6 

6  31.76 

22  44   4.9 

1.0 

9.2,0.71 

9 

10  57.7 

6  16   9.48 

22  34  28.2 

9.7  0.75 

23 

7  61.2 

6 

6  28.03 

2244  15.8 

1.0 

9.2;  0.71  ' 

10 

10  53.5 

6  15  49.50 

+22  34  43.9 

9.7  0.75 

24 

7  47.2 

6 

6  24.78 

+22  44  26.7 

1  0 

9.lj0.7l  , 

11 

10  49.2 

6  1529.72 

22  34  59.4 

9.7  0.75 

25 

7  43.2 

6 

622.00 

22  44  37.5 

1.0 

9.1  0.71 

12 

10  44.9 

6  15  10.14 

22  3514.8;    1.1 

9.7 

0.75 

26 

7  39.2 

6 

6  19.71 

22  44  48.2 

i.n 

9.1:0.70 

13 

10  40.7 

6  14  50.77 

22 .35  30. 1 

1.1 

9.7 

0.76 

27 

7  35.3 

6 

6  17.90 

22  44  58.8 

1.0 

9.1;  0.70' 

1 

14 

10  36.4 

6  14  31.63 

223545.2     1.1 

9.6  0.75 

1 

28 

731.3 

6 

616.58 

22  45   9.3 

1.0 

9.1  0.70 

] 

» 

15 

10  32.2 

6  14  12.72 

+22  36   0.2!    1.1 

9.6'  0.75 

Mnr.  1 

7  27.3 

6 

615.74 

+22  4519.8 

1.0 

9. 1  X).70 

IC 

10  27.9 

6  13  54.06 

2236  15.1,    1.1 

9.6'  0.74 

2 

7  23.4 

6 

6  15.40 

22  45  30.2 

1.0 

9.0,  0.70  , 

I 

10 '^3.7 

6  13.35.65 

223629.8,    1.1 

9.6-  0.74 

3 

7  19.5 

6 

615.54 

22  45  40.5 

1.0 

9.0,  0.70  : 

18 

10  19.5 

6  13  17.51 

22  36  44.4     1.1 

9.6|  0.74 

4 

7  15.6 

6 

6  16.17 

22  45  50.8 

1.0 

9.0  0.70 

1 

19 

10  15.3 

6  12  59.64 

223658.9     1.1 

1 

9.6,  0.74 

5 

711.7 

6 

6  17.29'  2246  0.9 

1.0 

9.0,  0.70 

1          20 

10  11.0 

6  12  42.06 

+22  37  13.3     1.1 

9.0'  0.74 

6 

7   7.8 

6 

6  18.90;+22  4610.9 

J.O 

9.0, 0.69 

21 

10   6.8 

6  1224.77 

22  37  27.5     1.1 

9.6  0.74 

7 

7   3.9 

6 

6  21.00'  22  46  20.9 

1.0 

9.0  0.69  ' 

22 

10   2.6 

6  12   7.77 

223741.6     I.I 

9.6  0.74 

6 

7   0.0 

6 

6  23.59;  22  46  30.7 

1.0 

8.9  0.69 

2:} 

9  58.4 

6  1151.09 

22  37  55.6.    1.1 

9.6  0.74 

9 

6  56.1 

6 

6  26.66;  22  46  40.5 

1.0 

8.9  0.69 

24 

9  54.2 

6  1 1  34.72 

22.38   9.5 

1.1 

9.6 

0.74 

10 

6  52.2 

6 

6  30.21 

22  46  50.1 

1.0 

8.9 

0.69 

25 

9  60.0 

6  11  18.68 

+22  38  23.2 

9.6 

0.74 

11 

648.3 

6 

6  34.25|+224659.7 

1.0 

8.9 

0.69 

26    0  45.8 

6  11    2.98 

22  38  36.8 

9.5 

0.74 

12 

6  44.5 

6 

6  38.77 

2247   9.2 

1.0 

8.9 

0.69 

i          27    9  4I.G 

6  10  47.62 

22  38  50.3 

9.5 

0.74 

13 

6  40.6 

6 

6  43.77 

22  47  18.5 

1.0 

8.9 

0.68 

!          2«j   9  37.4 

6  10  32.61 

22  39   3.7 

9.5 

0.74 

14 

6  36.8 

6 

6  49.25 

22  47  27.8 

1.0 

8.8 

0.68 

29,   9:^1.3 

6  10  17.97 

22  39  16.9 

9.5 

0.73 

15 

6  33.0 

6 

6  55.20 

22  47  36.8 

1.0 

8.8 

0.68 

30 

929.1 

6  10   3  69 

+22  39  30.0 

9.5 

0.73 

16 

629.1 

6 

7    1.63 

+22  47  45.8 

1.0 

8.8 

0.68 

31 

9  24.9 

6   9  49.79 

22  39  43.1 

1  1 

9.5 

0.73 

17 

6  25.3 

6 

7   8.52 

^47IS4.7 

1.0 

8.8 

0.68 

Feb.   l|   9  20.8 

6   9  36.28 

22  39  56.0 

1.1 

9.5 

0.73 

18 

621.5 

6 

7  15.88 

22  48   3.4 

1.0 

8.8 

0.68 

2    9IG.6 

6   923.16 

22  40   8.8 

I.I 

9.5 

0.73 

19 

6  17.7 

6 

7  23.70 

22  48  12.0 

i.O 

8.8 

0.68 

3    9  12.5 

6   9  10.43 

22  40  21.4 

9.4 

0.73 

20 

6  13.9 

6 

7  31.98 

22  48  20.4 

1.0 

8.7 

0.68 

4!   9   8.3 

6   8  58.12 

+2240  34.0 

9.4 

0.73 

21 

610.1 

6 

7  40.73 

+22  48  28.8 

1.0 

8.7 

0.67 

5;   9   4.2 

6   8  46.22 

22  40  46.4 

9.4 

0.73 

22 

6   6.3 

6 

7  49.93 

22  48  36.9 

1.0 

8.7 

0.67 

6    9   0.1 

6   8  34.74 

22  40  58.8 

9.4 

0.73 

23 

6   2.6 

6 

7  59.59 

2248  44.9 

1.0 

8.7 

0.67 

71   856.0 

6   82.3.69 

2241  II.O 

9.4 

0.73 

24 

5  58.8 

6 

8   9.70|  22  4852.8 

1.0 

8.7 

0.67 

8    851.9 

6   8  1.3.06    22  4123.2 

0.4 

0.72 

25 

5  55. 1 

6 

820.27 

22  49   0.5 

1.0 

8.7 

0,67 

9!   847.8 

6   8   2.88-122  4135.3 

i 
1.1     9.4 

0.72 

26 

5  51.3 

6 

8  31.27 

+22  49   7.9 

10 

8.6 

0.67 

10 

8  43.7 

6   7  53.l3i  22  4147.3 

1.1,    9.4 

0.72 

27 

5  47.6 

6 

8  42.71 

22  19  15.2 

1.0 

8.6 

0.67 

M 

8  39.6 

6   7  43.83 

22  4 1  59.2 

I.I,    9.3 

0.72 

28 

5  43.8 

6 

8  54.60|  2240  22.3 

1.0 

8.6 

0.67 

12'    8  35.5 

6   7.34.98|  22  42  11.0 

1.1     9.3 

0.72 

29 

,    5  40.1 

6 

9   6.93,  22  49  29.2 

1.0 

8.6 

0.67 

I3|   831.4 

6   7  26.58    22  42  22.7 

1.0,   9.3 

0.72 

30 

,    5  36.4 

6 

9  19.69,  22  49  35.9 

1.0 

8.6 

0.67 

14 

827.4 

6   7  18.63+22  42  34.3 

1.0,   9.3 

0.72 

31 

5  32.7 

6 

9  32.89+22  49  42.4 

1.0 

8.6 

0.66 

16 

823.3 

1   6   7  11.14 

+22  42  45.9 

1.0 

!   9.3 

0.72 

32 

529.0 

6 

946.51 

+22  49  48.7 

>    1.0 

8.6 

0.66 

406 
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I 


6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26; 

27j 
28 

29' 

I 
30 

31 
Nov.  lj 

2I 
3 

4 

! 

5| 
6 

8 
9 

10 
II 
12 
13 
14 

15' 
16! 


8  30.0 
826.2 
822.5 

8  18.8 
8  15.0 

8  11.2 
8  7.5 
8  3.8 
8  0.0 
7  56.2 

7  52.4 

7  48.fi 
7  44.8 
741.0 
7  37.2 

7  33.4 
7  29.5 
7  25.7 
721.8 
7  18.0 

7  14.1 
7  10.2 
7    6.3J 
7    2.4' 
6  58.5! 

6  54.6 
6  50.: 
6  46.8 
642.9I 
6  38.91 

6  35.0 
631.0 
627.0 
6  23.1 
6  19.1 

6  15.1 
611.1' 
6   7.1 
6   3.1 
559.1 

5  55.1 
551.0 


Apparont      Apparent 

R.  Aaceaaioxi  DeousaUon 

at                  at 

Tranalt.     ,     Traaait. 

\ 

1 

Hor. 
Par. 

Polar 
Semt- 

S.T.0I 
Sem. 
Paae. 
Her. 

Date. 

Mean 
Time 

Tranait 

AppMvnt 

at 
Tranail 

DmKSoii 
IXMiatt. 

Pw. 

Pdai 
Saul- 

Mar. 

h   m     8  1       0    1     II 
7  33   2.60+2124  48.7 

ti 
1.0 

u 

8.5 

a 
0.66 

Nov.  16 

h    m 
1551.0 

h  m     a          0     /     /# 
7  3625.29+219018.4 

//     1         M 

I.<M   9.2 

•     1 
0.71 

7  33  17.06    2124  20.3 

1.0 

8.5 

0.65 

17 

1547.0 

7  :W  18.77 

212038.0 

l.o|   9.2 

0.71 

7  33  3I.I0|  2123  52.7 

1.0 

8.5 

0.65 

18 

15  43.0 

73611.81 

212058.8 

1.0 

^.% 

0.71. 

7  33  44.73    2123  26.0 

1.0 

8.5 

0.66 

19 

15  38.9 

7  36   4.39 

21  21  20.6 

1.0 

9.3 

0.71 

7  33  57.95,   2123    0.1 

1.0 

8.5 

0.66 

20 

15  34.8 

7  35  56.52 

21  21  43.4 

I.I 

9.3 

0.71 

7  34  I0.75J+2 122  35.1 

1.0 

8.6 

0.66 

21 

1530.8 

7  35  48.20 

+2122  7.3 

9.3 

0.71 

7  34  23.12    2122  11.0 

1.0 

8.6 

0.66 

22 

1526.7 

7  35  39.44 

21  22  32.2 

9.3 

0.71 

7  34  35.07 

21  21  47.8 

1.0 

8.6 

0.66 

23 

15  22.6 

7  3530.24 

212258.1 

1     % 

9.3 

■ 

0.71 

7  34  46.59 

21  21  25.5 

1.0 

8.6 

0.66 

24 

15  18.5 

73520.60 

212325.0 

9.31 0.72 

7  34  57.68 

21  21    4.2 

1.0 

8.6 

0.66 

25 

15  14.4 

73510.54 

21  23  52.8 

9.3 

0.72 

7  36   8.34 

+2120  43.8 

1.0 

8.6 

0.66 

26 

1510.3 

7  35  0.05 +21  24  21 .6 

1.1     9.4 

0.72 

7  35  18.56 

2120  24.4 

1.0 

8.7 

0.66 

27 

15   6.3 

7  34  49.14 

2124  51.4 

1  1 

9.4 

0.72 

7  35  28.34 

21  20   5.9 

1.0 

8.7 

0.66 

28 

15   2.2 

7  34  37.82   212522.1 

1 

9.4 

0.72 

7  35 ,37.68 

21  19  48.4 

1.0 

8.7 

0.67 

29 

14  58.0 

7  34  26.09|  2125  53.7 

9.4 

0.72 

7  35  46.57 

21  1932.0 

1.0 

8.7 

0.67 

30 

14*53.8 

7  34  13.96   212626.1 

9.4 

0.72 

7  35  55.01 

+21  19  16.6 

1.0 

8.7 

0.67 

Dm:.   I 

14  49.7 

7  34    1.43+2126  59.4 

9.4 

0.72 

7  36   3.01 

21  19  2.2    1.0 

1 

8.7 

0.67 

2 

14  45.5 

7  33  48.51 

21  27  33.6 

9.4 

0.72 

7  36  10.55 

21  18  48.8    1.0 

8.7 

0.67 

3 

1441.4 

7  33  35.22   2128  8.6;    1.1 

9.5  0.72  j 

7  36  17.64 

21  18  36.4 

1.0 

8.8 

0.67 

4 

14  37.2 

7  3321.55 

212844.4     1.1 

9.5 

0.73 

7:16  24.26 

21  1825.2 

1.0 

8.8 

0.67 

5 

14  33.0 

7  33  7.51 

212921.0     1.1 

9.5 

0.73 

7  36  30.43 

+21  18  14.9 

1.0 

8.8 

0.67 

6 

14  28.9 

7  3253.12 

+212958.3 

9.5 

0.73 

7  36  36.13 

21  18   5.8    1.0 

1 

8.8 

0.07 

7 

14  24.7 

7  3238.37 

21  30  36.4 

9.5  0.73  1 

73641.36 

21  1757.7;    1.0 

8.8 

0.68 

8 

14  20.5 

7  3223.28 

21  31  15.2 

9.5i 

o.rj 

7  36  46.13 

21  17  50.8 

1.0 

8.8 

0.68 

9 

14  16.3 

7  32   7.85 

21  31  54.7 

9.5 

0.73 

7  36  50.42 

21  17  44.9 

1.0 

8.9 

0.68 

10 

14  12.1 

7  31  52.09 

213234.9 

9.5 

0.73 

7  36  54.25 

+21  17  40.2 

1.0 

8.9 

0.68 

11 

14    7.9 

7  3136.01 

+213315.7 

9.5 

0.73 

7  36  57.60 

21  17.36.5 

1.0 

8.9 

0.68 

12 

14   3.7 

7  31  19.61 

2133  57.2 

9.5 

0.73 

7  37    0.47 

21  17  34.0-    1.0 

8.9 

0.68 

13 

13  59.5 

7  31    2.91 

21  34  39.2 

9.6  0.73 

7  37   2.87 

21  I7  32.6J    1.0 

8.9  0.68 

14 

13  55.3 

7  30  45.91 

213521.8 

9.6  0.73 

7  37    4.80 

21  17  32.3     1.0 

8.9  0.68 

15 

1351.1 

7 .30  28.62 

21  36  5.0 

9.6  0.73 

7  37   6.25 

+21  17  3.3.1     1.0 

9.J 

0.69 

16 

13  46.9 

7.30  11.06 

+21  36  48.7 

I.I 

9.6  0.73 

7  37    7.22 

21  17  35.0 

1.0 

9.0 

0.69 

17 

1342.6 

7  29  53.22 

2137  32.9     1.1 

9.6  0.74 

7  37   7.72 

21  17  38.1 

1.0 

9.0 

0.69 

18 

13  38.4 

729  35.11 

213817.5     1.1 

9.6  0.74 

7  37   7.74 

21  17  42.3     1.0 

9.0 

0.69 

19 

13  34.2 

7  29  16.76 

21  39   2.6 

9.6^  0.74 

7  37    7.29 

21  17  47.6    1.0 

9.0 

0.69 

20 

13  29.9 

728  58.17 

21  39  48. 1 

9.6'  0.74 

7  37   6.37 

+21  17  54.0 

1.0 

9.0 

0.69 

21 

13  25.7 

7  28  39.34 

+2140  34.0 

9.6  0.74 

7  37    4.98 

21  18    1.6     1.0 

9.1 

0.69 

22 

1321.4 

72820.29 

214120.3 

9.6  0.74 

1 

7  37    3.11 

21  18  10.3'    1.0 

9.1 

0.69 

23 

1317.2 

728    1.04 

21  42  6  9 

9.6, 0.74 

7  37    0.77 

21  I820.l|    1.0 

9.1 

0.70 

24 

13  12.9 

72741.58 

214253.8    1.1 

9.6  0.74 

7  36  57.97 

21  1831.0     1.0 

9.1 

0.70 

25 

13   8.7 

727  21.94 

214341.0 

l.ll 
1 

9.7  0.74 

7  36  54.69 

+21  18  4.3.0     1.0 

9.1 

0.70 

26 

13   4.4 

7  27   2.12 

+2144  28.4     I.I 

9.7  0.74 

7  36  50.95 

21  18  56.2'    1.0 

9.1 

1 

0.70 

27 

13   0.2 

7  26  42.14 

2145  16.0'    1.1 

9.7, 0.74 

7  36  46.75 

21  19  10.4     1.0 

=   9.2 

0.70 

28 

12  55.9 

7  2622.01 

2146   3.8     1.1 

1 

9.7  0.74 

7  36  42.08 

21  19  25.7     1.0 

\   9.2 

0.70 

29 

1251.6 

7  26    1.74 

214651.8    1.1 

9.7  0.74 

1        ' 

7  36  36.94 

21  19  42.2     1.0 

9.2 

1 

0.70 

30 

12  47.3 

72541.34 

21  47  39.8     1.1 

1 

9.7  0.74 ' 

1 

7  36  31.35 

+21  19  59.8    1.0 

1 
9.2 

0.70 

31 

12  43.1 

7  2520.83 

+2148  28.0     1.1 

9.7  0.74 ' 

7  36  26.29 

+21  20  18.4 

:  1.0 

9.^ 

0.71 

32 

12  38.8 

725   0.21 

+21  49  16.3 

l.ll 

9.7  0.74 , 
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FOR  TBANSIT  AT  WASHINGTON. 

* 

Dsto. 

Time 

of 

Tnuiait. 

Apiwreiit 

R.AaoeDMioD 

at 

Traiittit. 

Apparent 

DecUnatioii 

at 

Transit. 

Hor. 
Par. 

Semi- 
dlam. 

8.T.of 
Sem. 
Pass. 
Mer. 

DAtO. 

Mean 

Time 

of 

Traimit 

Appanint 

B.Aaoen8iOD 

at 

Tranait. 

Apparont 

DeoBnation 

at 

Tranait. 

Hot. 
Par. 

II 
0.5 

8«mi- 
diem. 

1.9 

8.T.of 
Sem. 
Pasa.i 
Mer. 

s 
0.13 

Jan.  0 

Ill    m 
1745.2 

h    m     B 
122918.16 

O       /        // 

-22240.1 

0.5 

//  1    a 
1.8,0.12 

Feb. 16 

h    m 
14  42.6 

h  m    a 
1227  28.74 

O       1       II 

-9  916.5 

1 

1741.3 

122920.29 

22251.4 

0.5 

1.8|0.12 

16 

14  38.5 

122722.14 

2  831.4 

0.5 

1.9 

0.13 

■ 

2 

17  37.4 

12  29  22.21 

2  23    1.3 

0.5 

1.8,0.12 

17 

14:)4.5 

1227  15.39 

2   746..3 

0.5 

1.9 

0.13 

3 

17  33.5 

12  29  23.92 

223   9.9 

0.5 

1.8,0.12 

18 

14  30.4 

1227  8.51 

2   7   0.4 

0.5 

1.9 

0.13  j 

4 

1729.6 

1229  25.42 

22317.1 

0.5 

1.8  0.12 

1 

19 

14  26.4 

1227    1.49 

2   613.7 

0.5 

1.9 

0.13' 

6 

1725.7 

1229  26.71 

-223  23.0 

0.5 

1.8  0.12 

20 

14  22.3 

1226  54.33 

-2   626.1 

0.5 

1.9 

0.13! 

6 

17  21.8 

122927.79 

2  23  27.5 

0.5 

1.80.12 

21 

14  18.3 

1226  47.05 

2   4  37.7 

0.5 

1.9 

0.13 

7 

17  17.9 

1229  28.67 

2  23  30.7 

0.5 

1.8  0.12 

1 

22 

14  14.2 

1226  39.64 

2   3  48.5 

0.5 

1.9 

0.131 

8 

17  14.0 

122929.33 

22332.6 

0.5 

1.9  0.12 

23  (4  10.2 

1226  32.10 

2  258.6 

0.5 

1.9 

0.13! 

9 

17  10.0 

1229  29.79 

2  23  33.2 

0.5 

1.9  0.12 

24 

14   6.1 

122624.42 

2   2   7.9 

0.5 

1.9 

0.13' 

10 

17   6.1 

I229:U).04 

-2  23  32.4 

0.5 

1.9  0.12 

25 

14    2.0 

122616.63 

-2    1  16.4 

0.5 

1.9 

0.13 

11 

17   2.2 

1229  30.08 

2  23  :M).3 

0.5 

1.9,0.12 

26  13  58.0 

1226  8.73 

2   0  24.2 

0.5 

1.9 

0.13 

18 

1608.2 

122929.92 

22326.8 

0.5 

1.9  0.12 

27  13  53.9 

1226  0.72 

15931.4 

0.5 

1.9 

0.13 

13 

16  54.3 

12  2929.54 

2  23  22.0 

0.5 

1 

1.9  0.12 

28  13  49.8 

122552.59 

1  58  37.9 

0.5 

1.9 

0.13 

14 

1650.4 

1229  28.97 

22:n5.9 

0.5 

1.9  0.12 

Mar.   1 

13  45.8 

122544.36 

1  .57  43.8 

0.5 

1.9 

0.13 

15 

1646.4 

122928.19 

-223  8.6 

0.5 

1.9  0.12 

2J  1341.7 

1225  36.04 

-1  56  49. 1 

0.5 

1.9 

0.13 

16 

16  42.5 

1229<?7.20 

2  22  59.9 

0.5 

1.9  0.12 

3  13  37.6 

1225  27.62 

1  55  53.8 

0.5 

1.9 

0.13 

17 

16  38.5 

12  2926.02 

2  22  49.9 

0.5 

1.9  0.12 

4 

13  33.6 

122519.10 

1  54  57.9 

0.5 

1.9 

0.13 

,          IB 

1634.6 

12  2924.63 

2  22  38.6 

0.5 

1.9  0.12 

5  13  29.5 

1225  10.49 

154    1.4 

0.5 

1.9 

0.13' 

1          «» 

i 

16  30.6 

1229  23.04 

22226.1 

0.5 

1.9.0.12 

1 

6113  25.4 

12  25    1.80 

153   4.5 

0.5 

1.9 

0.13 

i         ^ 

1626.6 

1229  21.24 

-222  12.2 

0.5 

1.9  0.12 

1 

1321.3 

1224  53.03 

-152   7.1 

0.5 

1.9 

0.13 

21 

16  22.7 

12  29  19.25 

2  2157.1 

0.5 

1.9  0.12 

8 

13  17.3 

1224  44.17 

1  51    9.3 

0.5 

1.9 

0.13 

22 

16  18.7 

12  29  I7.(H) 

22140.7 

0.5 

1.9  0.13 

9 

13  13.2 

12  24  35.24 

150  11.0 

0.5 

1.9 

0.13 

23 

16  14.7 

12  29  14.67 

22123.1 

0.5 

1.9  0.13 

10 

13   9.1 

12  24  26.25 

1  49  12.3 

0.5 

1.9 

0.13 

!         SM 

16  10.8 

12  29  12.09 

2  21    4.2 

0.5 

1.9  0.13 

11 

13   5.0 

1224  17.19 

1  48  13.3 

0.5 

1.9 

0.13 

25 

16   6.8 

I2  2J)   9.31 

-220  44.0 

0.5 

1.9 

0.13 

12 

13   0.9 

12  24    8.07 

-1  47  13.8 

0.5' 

1.9 

0.131 

26 

16  2.6 

12  29   6.33 

2  20  22.7 

0.5 

1.9  0.13 

13 

12  56.9 

12  23  58.89 

146  14.1 

0.5 

1.9 

0.131 

27 

1558.8 

12  29   :<.I7 

2  20   0.1 

0.5 

1.9  0.13 

14 

12  52.8 

12  23  49.67 

145  14.1 

0.5 

1.9 

0.13 

28 

1554.8 

12  28  59.81 

2  19  36.3 

0.5 

1.9  0.13 

15 

12  48.7 

1223  40.40 

1  44  13.9 

0.5 

1.9 

0.13 

29 

15  50.8 

12  2856.26 

21911.3 

0.5 

1.9 

0.13 

16 

12  44.C 

1223  31.08 

1  43  13:4 

0.5 

1.9 

0.13 

30 

15  46.9 

1228  52.52 

-2  1845.1 

0.5 

1.9 

0.13 

17 

12  40.5 

12  2321.73 

-1  42  12.6 

0.5 

1.9  0.13 

31 

1542.9 

1228  48.59 

2  18  17.8 

0.5 

1.9 

0.13 

18 

12  36.4 

1223  12.35 

141  11.8 

0.5 

1.9  0.13 

F«b.  1 

1538.9 

1228  44.48 

2  17  49.2 

0.5 

1.9 

0.13 

19 

12  32.3 

12  23   2.93 

1  40  10.7 

0.5 

1.9  0.13 

2 

1534.9 

1228  40.18 

217  19.5 

0.5 

1.9 

0.13 

20 

1228.2 

1222  53.48 

139  9.5 

0.5 

1.9  0.13 

3 

1530.8 

1228  35.70 

2  1648.7 

0.5 

1.9 

0.13 

21 

12  24.1 

1222  44.01 

138   8.2 

0.5 

1.9 

0.13 

4 

1526.8 

12  28  31.04 

-216  16.7 

0.5 

1.9 

0.13 

22 

1220.0 

12  22  34.52 

-137   6.9 

0.5 

1.9 

0.13 

5 

15  22.8 

12  28  26  21 

215  43.6 

0.5 

1.9 

0.13 

23 

12  16.0 

1222  25.01 

136   5.5 

0.5 

1.9  0.13 

1 

6 

15  18.8 

12  28  21.20 

2  15   9.5 

0.5 

1.9 

0.13 

24 

12  11.9 

1222  15.49 

1  35   4.0 

0.5 

1.9  0.13 

7 

1514.8 

12  28  16.02 

2  14  34.2 

0.5 

1.9 

0.13 

25 

12   7.8 

12  22   5.96 

1  34   2.5 

0.5 

1.9  0.13 

8 

15  10.8 

1228  10.07 

2  13  57.9 

0.5 

1.9 

0.13 

26 

12   3.7 

122156.43 

133    1.1 

0.5 

1.9,0.13 

9 

15   6.8 

12  28   5.15 

-2  13  20.6 

0.5 

1.9  D.t3 

27 

1 1  59.6 

122146.90 

-1  31  59.7 

0.5 

1.9!  0.13 

10 

15  2.7 

1227  59.48 

2  1242.2 

0.5 

1.9 

0.13 

28 

1 1  55.5 

12  2137.37 

I  30  58.4 

0.5 

1.9  0.13 

11 

14  58.7 

12  27  53.64 

2  12  2.8 

0.5 

1.9 

0.13 

29 

1151.4 

122127.85 

1  29  57.2 

0.5 

1.9  0.13 

12 

14  54.7 

1227  47.65 

2  1 1  22.4 

0.5 

1.9 

0.13 

30 

1 1  47.3 

1221  18.35 

128  56.2 

0.5 

1.9;  0.13 

1          13j  14  50.6 

122741.50 

,     2  1041.0 

0.5 

1.9 

0.13 

31 

1 1  43.2 

1221    8.87 

1  27  .55.3 

0.5 

1.9  0.13 

14  14  46.6 
15114  42.0 

.  1227  35.19 

,  -2   9  58.7 

0.5 

1.9 

0.13 

32 

11  39.2 

12  20  59.40 

-126  54.6 

0.5 

1.9  0.13 

1 

1227  28.74 

:  -2  9  15.5 

0.5 

1.9 

0.13 

33 

1135.1 

122049.96 

-125  54.1 

0.5 

1.9  0.13 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

A|>parant 

R.  AHcenaioD 

at 

TraoRit. 

~h  Hi     8 
1220  59.40 

Apparent 

DediuatioD 

at 

Traoait. 

0     /     tt 
-12654.0 

Hor. 
Pot. 

Semi- 
diom. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Tnuuit 

Apparent 

R.  AuoensioD 

at 

Traneit. 

Apparent 

Declination 

at 

Traneit. 

Hor. 

Par. 

tt 
0.5 

Sen. 
Semi-PMa. 
diam.  Her.  1 

t,      a 
1.9^0.13 

Apr.  J 

h    ni 
1 1  39.2 

0.5 

1.9 

0.13 

May  17 

h    ra 
832.6 

h  m     a          0    1    $1 
1215  13.18  -0  50  44.9 

2 

1135.1 

12  20  49.96 

125  54.1 

0.5 

1.9 

0.13 

18 

828.5 

1215   8.77 

•  0.5018.0 

0.5 

1.9^0.13 

3 

1131.0 

1220  40.56 

1  24  53.8 

0.5 

1.9 

0.13 

19 

824.5 

12  15   4.5:^ 

0  49  5:).o 

0.5 

1.9^0.13; 

4 

1 1  26.9 

12  20  31.19 

1  23  53.8 

0.5 

1.9 

0.13 

20 

820.5 

1215   0.47 

0  49  29. 1 

0.5 

l.9|o.l3 

5 

1 1  22.8 

12  20  21.85 

122  54.1 

0.5' 

1.9 

0.13 

21 

816.5 

12  14  56.58 

0  49  6.4 

0.5 

1.9 

0.131 

6 

11  18.7 

12  20  12.55 

-1  21  54.7 

0.5 

1.9 

0.13 

22 

812.5 

12  14  52.87 

-0  48  44.8 

0.5 

1.9  0.13 1 

7 

11  14.6 

12  20   3.31 

I  20  55.7 

0.5 

1.9 

0.13 

23 

8  8.6 

1214  49.32 

0  4824.4 

0.5 

1.9  0.13! 

8 

11  10.5 

12  19  54.12 

1  19  57.1 

0.5 

1.9 

0.13 

24 

8  4.6 

1214  45.96 

0  48   5.2 

0.5 

1.9 

0.13 

9 

11    6.5 

12  19  44.99 

1  18  58.9 

0.5 

1.9 

0.13 

25 

8  0.6 

12  14  42.79 

0  47  47.2 

0.5 

1.9 

0.13 

10 

11    2.4 

12  19  35.91 

1  18    1.1 

0.5 

1.9 

0.13 

26 

7  56.6 

1214  39.79 

0  47  30.4 

0.5 

1.9 

0.13  j 

11 

10  58.3 

12  19  26.91 

-I  17   3.8 

0.5 

1.9 

0.13 

27 

7  52.6 

12  14  36.97 

-0  4714.7 

0.5 

1.9 

flCl3 

12 

10  54.2 

12  19  17.97 

1  16   7.0 

0.5 

1.9 

0.13 

28 

7  48.0 

12  14  34.34 

0  47   0.3 

0.5 

1.9 

0.13 

13 

WfyOA 

12  19   9.10 

I  15  10.7 

0.5 

1.9 

0.13 

29 

7  44.7 

1214  31.89 

0  46  47.1 

0.5 

1.9 

0.13 

14 

1046.1 

12  19    0.30 

1  14  14.8 

0.5 

1.9 

0.13 

30 

740.7 

12  14  29.63 

0  46  35. 1 

0.5 

1.9 

0.12 

15 

10  42.0 

12  1851.58 

1  13  19.6 

0.5 

1.9 

0.13 

31 

7  36.7 

1214  27.56 

0  46  24.3 

0.5 

1.9 

0.12 

16 

10  37.9  12  18  42.95 

-1  1224.9 

0.5 

1.9 

0.13 

June  1 

7  32.8 

12  14  25.68 

-0  4614.8 

0.5 

1.9 

0.12 

17 

10  33.8  12  18  34.40 

1  1 1  30.8 

0.5 

1.9 

0.13 

2 

7  28.8 

12  14  23.99 

0  46   6.6 

0.5 

1.9 

0.12 

18 

10  29.8 

12  1825.93 

I  10  37.3 

0.5 

1.9 

0.13 

3 

7  24.9 

12  14  23.49 

0  45  59.0 

0.5 

1.9 

0.12- 

19 

10  25.7 

i2  18  17.56 

1    9  44.4 

0.5 

1.9 

0.13 

4 

7  20.9 

121421.18 

0  45  53.8 

0.5 

l.d 

0.12 

20 

1021.6 

12  18   9.29 

1    8  52.2 

0.5 

1.9 

0.13 

5 

7  17.0 

1214  20.06 

0  45  49.3 

0.5 

1.9 

0.12 

21 

10  17.6  12  18    1.1 1 

-I    8   0.7 

0.5 

1.9 

0.13 

6 

7  13.0 

12  14  19.14 

-0  45  46.1 

0.5 

1.9  0.15J 

22 

10  13.5|  12  17  53.03 

1    7   9.9 

0.5 

1.9 

0.13 

7 

7   9.1 

12  14  18.40 

0  45  44.1 

0.5 

i.ao.i2 

23 

10   9.4|  12  17  45.06 

1    6  19.8 

0.5 

1.9 

0.13 

8 

7   5.1 

12  14  17.87 

0  4543.4 

0.5 

\!MXi 

24 

10   5.4;  12  17  37.20 

1    5  30.5 

0.5 

1.9 

0.13 

9 

7    1.2 

12  14  17.52 

0  45  43.9 

0.5 

\.i 

0.12 

25 

10    1.3'  12  17  29.45 

1    4  42.0 

0.5 

1.9 

0.13 

10 

6  57.2 

12  14  17.37 

04545.8 

0.5 

1.9 

0.12 

26 

9  57.2  12  17  21.80 

-1    3  54.3 

0.5 

1.9 

0.13 

11 

6  53.3 

12  14  17.42 

-0  45  48.8 

0.5 

1.9 

0.12 

i         27 

9  53.2  12  17  14.28 

1    3    7.2 

0.5 

1.9 

0.13 

12 

6  49.4 

12  14  17.65 

04553.1 

0.5 

l.d 

0.12 

28 

9  49.1;  12  17   6.89 

1    2  21.0 

0.5 

1.9 

0.13 

13 

6  45.5 

1214  18.08 

0  45  58.7 

0.5 

1.9 

0.12 

29 

945.1    I2  16r)9.61 

1    1  35.6 

0.5 

1.9 

0.13 

14 

641.5 

12  14  18.70 

0  46   5.6 

0.5 

1.9 

0.12: 

!          30 

941.0'  12  16.02.46 

1 

1    0  51.2 

0.5 

1.9 

0.13 

15 

6  37.6 

12  14  19.52 

0  4613.7 

0.5 

1.8 

0.12 

May   I 

9  37.0  12  16  45.45 

-1    0   7.6 

0.5 

1.9 

0.13 

16 

6  33.7 

12  14  20.52 

-0  4623.1 

0.5 

1.6 

0.12 

2 

933.0'  12  16  38.57 

1 

0  59  24.9 

0.5 

1.9 

0.13 

17 

6  29.8 

12  14  21.72 

0  46  33.7 

0.5 

1.8 

0.12 

3 

9  28.9  12  16  31.82 

0  58  43.2 

0.5 

1.9 

0.13 

18 

6  25.9 

12  14  2:).  12 

0  4645.5 

0.5 

1.6 

0.12; 

4 

9  24.91  12  16  25.21 

0  58   2.4 

0.5 

1.9 

0.13 

19 

6  22.0 

12  14  24.70 

0  46  58.7 

0.5 

1.8 

0.12. 

5 

9  20.8  12  16  18.75 

1 

0  57  22.5 

0.5 

1.9 

0.13 

20 

6  18.1 

12  14  26.48 

0  47  13.1 

0.5 

1.8 

0.121 

6 

1 

9  16.8  12  16  12.43 

-0  56  43.6 

0.5 

1.9 

0.13 

21 

6  14.2 

12  14  28.45 

-0  47  28.7 

0.5 

1.8 

0.12 

7 

9  12.7  12  16   6.26 

0  56   5.7 

0.5 

1.9 

0.13 

22 

0  10.3 

.2  14  30.62 

0  47  45.5 

0.5 

1.8 

0.12 

8 

9   8.7;.  12  16   0.24 

0  55  28.8 

0.5 

1.9 

0.13 

23 

6   6.4 

12  14  32.97 

0  48   3.J 

0.5 

1.8  0.12 

9 

9   4.7 

12  15  51.38 

0  54  53.0 

0.5 

1.9 

0.13 

24 

6   2.5 

12  14  35.52 

0  482:).0 

0.5 

i.eo.itj 

10 

9   0.7 

12  15  48.67 

0  54  18.1 

0.5 

1.9 

0.13 

25 

5  58.6 

12  14  38.26 

0  48  43.6 

0.5 

1.8  0.12' 

1 

11 

8  56.6 

12  15  43.11 

-0  53  44.3 

0.5 

1.9 

0.13 

26 

5  54.7 

12  14  41.19 

-0  49   5.4 

0.5 

1.8  0.12: 

1                1 

12 

8  52.6|  12  15  37.71 

0  53  11.6 

0.5 

1.9 

• 

0.13 

27 

5  50.9 

12  14  44.31 

0  49  28.5 

0.5 

1.8  0. 12 1 

1                1 

13 

8  48.6!  12  15.32.48 

0  52  39.9 

0.5 

1.9 

0.13 

28 

6  47.0 

12  14  47.62 

0  49  52.8 

0.5 

1.8  0.12; 

14 

8  44.6.  12  15  27.41 

0  52   9.3 

0.5 

1.9 

0.13 

29 

5  43. 1 

12  14  51.13 

0  5018.3 

0.5 

1.8  0.12. 

15 

840.6  12  15  22.50 

0  5139.8 

0.5 

1.9 

0.13 

30 

5  39.2 

12  14  54.82 

0  50  45.0 

0.5 

1.8  0.12 1 

16 

8  36.6,  12  15  17.75 

-0  51  11.4 

0.5 

1.9 

0.13 

31 

5  35.4 

12  14  58.70 

-0  51  12.9 

0.5 

1.8  0.121 

17 

832.6 

12  15  13.18 

.  -0  50  44.2 

0.5 

1.9 

0.13 

32 

531.5 

12  15  2.77 

-0  5142.1 

0.5 

1.8 

;o.i2 
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FOB  TRANSIT  AT  WASHINGTON. 

• 

Date. 

1 

Hem 

Time 

of 

Transit 

Apparent 

B.Asoenalon 

at 

Transit 

Apparent 

Deolination 

at 

Transit 

Hor. 
Par. 

0.3 

Semi- 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

B.  Ascension 

at 

Transit 

Apparent 

DeoDnation 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

• 

1.3 

8.T.of 
Sem. 
Pass. 
Mer. 

B 

0.09 

Jan.   0 

h    m 
841.9 

h  m     B 
394  30.07 

O      /       1/ 

4-1650  5.9 

1.3 

0.09 

Feb.  15 

h  m 
540.1 

h  m     s 
393  33.90 

0    /     // 
+16  49  93.9 

// 
0.3 

1 

837.9 

3  94  95.96 

164953.7 

0.3 

1.3 

0.09 

16 

536.2 

39335.18 

16  4935.1 

0.3 

1.3 

0.09 

2 

833.9 

3  24  9195 

164949.0 

0.3 

1.3 

0.09 

17 

539.3 

3  93  37.99 

164946.8 

0.3 

1.3 

0.09 

3 

830.0 

394  18.05 

16  4930.7 

0.3 

1.3 

0.09 

18 

598.4 

3  93 .39.54 

16  49  59.1 

0.3 

1.3 

0.09 

4 
5 

896.0 

3  94  14.96 

164919.9 

0.3 

1.3 

0.09 

19 

594.6 

39341.93 

165011.8 

0.3 

1.3 

0.09 

899.0 

394  10.60 

4-1649  9.5 

03 

1.3 

0.09 

20 

590.7 

393  44.45 

+16  5095.0 

0.3 

1.3 

0.09 

m 

6 

818.0 

394   7.06 

164859.7 

0.3 

1.3 

0.09 

91 

516.8 

3  93  47.11 

16  5038.7 

0.3 

1.3 

0.09 

7 

814.0 

394   3.64 

164850.3 

0.3 

1.3 

0.09 

99 

5  19.9 

3  93  49.90 

16  50  52.9 

0.3 

1.3 

0.09  i 

8 

810.0 

394   0.34 

1648  41.4 

0.3 

1.3 

0.09 

93 

5  9.0 

3  93  59.89 

16  51    7.6 

0.3 

1.3 

0.09 

9 

8  6.0 

393  57.16 

164833.0 

0.3 

1.3 

0.09 

94 

5  5.1 

39356.88 

165122.7 

0.3 

1.3 

0.09 

10 

8  9.0 

393  54.10 

+164895.1 

0.3 

1.3 

0.09 

95 

5   1.9 

3  93  59.07 

+16  5138.2 

0.3 

1.3 

0.09 

11 

7  58.0 

39351.17 

16  4817.6 

0.3 

1.3 

0.09 

96 

4  57.4 

3  24   9.38 

16  5154.3 

0.3 

1.3 

0.09 

19 

754.1 

3  93  48.37 

164810.7 

0.3 

1.3 

0.09 

97 

4  53.5 

394   5.84 

16  5210.8 

0.3 

1.3 

0.09 

13 

7  60.1 

3  93  45.70 

1648  4.3 

0.3 

1.3 

0.09 

98 

4  49.6 

3  94   9.49 

16  5227.8 

0.3 

1.3 

0.09 

14 
15 

746.1 
7  49.1 

39343.16 
3  93  40.74 

1647  58.4 
+1647  53.0 

0.3 
0.3 

1.3 
1.3 

0.09 
0.09 

99 

4  45.7 
1668.0 

39413.14 
3  43  66.34 

+16  5945.9 
+18   019.9 

0.3 
0.3 

1.3 
1.3 

0.09 
0.09 

Sept.  1 

16 

7  38.9 

3  93  38.46 

16  47  48.1 

0.3 

1.3 

0.09 

9 

1654.1 

3  43  56.06 

18   0   8.7 

0.3 

1.3 

0.09 

17 

7  34.9 

3  93  36.30 

16  47  43.7 

0.3 

1.3 

0.09 

3 

1650.1 

3  43  55.64 

18   0   3.9 

0.3 

1.3 

0.09 

J8 

7  30.9 

3  93  34.97 

16  47  39.8 

0.3 

1.3 

0.09 

4 

16  46.9 

3  43  55.08 

17  59  58.8 

0.3 

1.3 

0.09 

19 

7  96.3 

3  93  39.37 

1647  36.4 

0.3 

1.3 

0.09 

5 

1649.9 

3  43  54.40 

17  5953.9 

0.3 

1.3 

0.09 

90 

7  99.3 

393  30.61 

+16  47  33.6 

0.3 

1.3 

0.09 

6 

16  38.3 

3  43  53.58 

+17  5947.9 

0.3 

1.3 

0.09 

9J 

7  18.4 

3  93  98.98 

1647  31.2 

0.3 

1.3 

0.09 

7 

1634.4 

3  43  59.62 

17  59  40.8 

0.3 

1.3 

0.09 

93 

7  14.4 

3  93  97.49 

16  47  99.4 

0.3 

1.3 

0.09 

8 

16  30.4 

3  43  51.53 

17  59  33.9 

,  0.3 

1.3 

0.09 

93 

7  10.5 

39326.13 

16  4798.9 

0.3 

1.3 

0.09 

9 

1696.5 

3  43  50.30 

17  5926.7 

0.3 

1.3 

0.09 

94 

7   6.5 

39324.91 

16  4797.4 

0.3 

1.3 

0.09 

10 

1699.5 

3  43  48.94 

17  5919.0 

0.3 

1.3 

0.09 

95 

7  9.6 

3  93  93.83 

+1647  97.9 

0.3 

1.3 

0.09 

11 

16  18.5 

3  43  47  45 

+17  5910.9 

0.3 

1.3 

0.09 

96 

658.6 

393  92.88 

16  47  97.5 

0.3 

1.3 

0.09 

19 

1614.6 

3  43  45.83 

17  59  9.4 

0.3 

1.3 

0.09 

97 

6  54.6 

3  93  92.06 

16  47  28.2 

0.3 

1.3 

0.09 

13 

16  10.6 

3  4344.08 

1758  53.5 

0.3 

1.3 

0.09 

98 

650.7 

3  93  21.39 

16  47  29.6 

0.3 

1.3 

0.09 

14 

16  6.7 

3  43  42.90 

175844.1 

0.3 

1.3 

0.09 

99 

6  46.8 

3  93  90.86 

164731.5 

0.3 

1.3 

0.09 

15 

16  9.7 

343  40.19 

175834.5 

0.3 

1.3 

0.09: 

30 

6  49.8 

3  9390.46 

+16  47  33.9 

0.3 

1.3 

0.09 

16 

1558.7 

3  43  38.04 

+17  5824.4 

0.3 

1.3 

0.09  \ 

31 

638.9 

3  2320.21 

1647  36.8 

0.3 

1.3 

0.09 

17 

15  54.8 

3  43  35.77 

175813.9 

0.3 

1.3 

0.09: 

Feb.  1 

6  35.0 

3  23  20.09 

16  4740.3 

0.3 

1.3 

0.09 

18 

15  50.8 

3  43  33.38 

17  58  3.0 

0.3 

1.3 

0.09 

9 

6  31.0 

39390.19 

16  47  44.3 

0.3 

1.3 

0.09 

19 

1546.8 

3  43  30.86 

17  57  51.7 

0.3 

1.3 

0.09 1 

3 

697.1 

3  93  20.28 

16  47  48.8 

0.3 

1.3 

0.09 

20 

15  49.8 

3  43  28.22 

175740.1 

0.3 

1.3 

0.09  i 

4 

693.9 

32320.58 

+16  47  53.8 

0.3 

1.3 

0.09 

21 

15  38.8 

3  43  25.45 

+175728.1 

0.3 

1.3 

0.09 

5 

619.9 

32321.03 

16  47  59.4 

0.3 

1.3 

0.09 

22 

1534.9 

3  43  92.56 

17  57  15.6 

0.3 

1.3 

0.09 

6 

6  15.3 

3  2321.62 

1648   5.5 

0.3 

1.3 

0.09 

93 

15  30.9 

3  4319.54 

17  57   2.8 

0.3 

1.3 

0.09 1 

7 

611.4 

3  23  29.35 

164812.1 

0.3 

1.3 

0.09 

24 

1526.9 

3  43  16.40 

17  56  49.6 

0.3 

1.3 

0.09 

8 

6  7.5 

3  23  23.29 

16  4819.3 

0.3 

1.3 

0.09 

25 

1522.9 

34313.14 

17  56  36.1 

0.3 

1.3 

0.09 

9 

6  3.6 

3  2324.23 

+  16  48  27.0 

0.3 

1.3 

0.09 

26 

1518.9 

3  43   9.76 

+17  5622.2 

0.3 

1.3 

0.09 

1 

10 

559.G 

3  23  95.37 

16  48  35.1 

0.3 

1.3 

0.09 

27 

1514.9 

3  43   6.27 

17  56   7.9 

0.3 

1.3 

0.09 

11 

555.7 

3  23  26.66 

16  48  43.8 

0.3 

1.3 

0.09 

28 

1511.0 

3  43   9.66 

17  55  53.3 

0.3 

1.3 

0.09 

13 

5  51.8 

3  23  28.09 

16  48  53.1 

0.3 

1.3 

0.09 

29 

15   7.0 

3  42  58.94 

17  55  38.4 

0.3 

1.3 

0.09, 

1 

13 

5  47.9 

32329.66 

16  49   2.9 

0.3 

1.3 

0.09 

30 

15   3.0 

3  42  55.10 

17  5523.2 

0.3 

1.3 

0.09 

14 

544.0 

32331.36 

+  16  49  13.1 

0.3 

1.3 

0.09 

31 

14  59.0 

34251.15 

+17  55   7.6 

0.3 

1.3 

0.09 

16 

540.1 

1   3  23  33.20 

+16  4923.9 

0.3 

1 .3!  0.09 

32 

14  56.0 

3  49  47.08 

+  175451.6 

0.3 

1.3 

0.09 
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FOR  TRANSIT  AT  WASHINGTON. 

• 

Date. 

Meao 

Time 

of 

Traasit 

Apparent 

R  ABcenslon 

at 

Traoait. 

ADparent 

Declination 

at 

Transit. 

Hor. 
Par. 

II 
0.3 

Semi- 
diam. 

1.3 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Asoension 

at 

Traaait. 

Apparent 

at 
Traaait.' 

Hor. 
Par. 

Semi, 
dlam. 

Sen-i 

Mer.' 

1 

Ocl.    1 

h    in 
14  59.0 

h    in     8 
34251.15 

O       /        // 

+  17  55   7.6 

0.09 

Nov.  16 

h    m 
1 1  53.6 

h   m     s 
33821.31 

O       i        II 

+17  39   4.1 

It 
0.3 

u 

s 
fl.09 

2 

14  55.0 

3  42  47.08 

1754  51.6 

0.3 

1.3 

0.09 

17 

1 1  49.6 

3:1814.40 

1738  40.8 

0.3 

1.3 

0.09 

3 

14  51.0 

3  42  42.90 

17^35.3 

0.3 

1.3 

0.09 

18 

1 1  45.5 

3  38   7.48 

17.38  17.5 

0.3 

1.3 

0.09 

4 

14  47.0 

3  42 .38.62 

17  54  18.7 

0.3 

1.3 

0.09 

19 

1141.5 

3  38   0.56 

17  37  54.2 

0.3 

1.3 

0.09, 

!          ^ 

14  43.0 

342  34.24 

1754    1.8 

0.3 

1.3 

0.09 

20 

1 1  37.4 

3  37  5;{.65 

17  37  31.2 

0.3 

1.3|0.09j 

6 

14  39.0 

3  42  29.75 

+1753  44.6 

0.3 

1.3 

0.09 

21 

1 1  33.4 

3  37  46.75 

+17  37   8.1 

0.3 

1.3 

0.09 

7 

1 

14  34.9 

3  4225.17 

175327.1 

0.3 

1.3 

0.09 

22 

1 1  29.3 

3  37  39.86 

17  36  45.2 

0.3 

1.3 

0.09 

8 

14.30.9 

.  3  4220.48 

17  53   9.3 

0.3 

1.3 

0.09 

23 

1 1  25.3 

3  37  32.99 

17  3622.3 

0.3 

1.3 

0.09 

1           9 

1 

14  26.9 

3  42  15.68 

17  5251.3 

0.3 

1.3 

0.09 

24 

1121.3 

337  26.12 

17  3559.6 

0.3 

1.3 

0.09) 

'         10 

1 

14  22.9 

3  4210.79 

17  5232.9 

0.3 

1.3 

0.09 

25 

11  17.2 

3  37  19.26 

17  35  36.9 

0.3 

1.3 

0.09! 

1 
1 

N 

14  18.9 

3  42   5.81 

+  175214.2 

0.3 

1.3 

0.09 

26 

11  13.2 

3  37  12.41 

+17  3514.3 

0.3 

1.3 

0.09! 

1          12 

14  14.9 

3  42   0.73 

17  5155.3 

0.3 

1.3 

0.09 

27 

11    9.1 

3  37  5.59 

17  34  51.8 

0.3 

1.3 

0.09' 

13 

14  10.9 

34155.57 

175136.2 

0.3 

1.3 

0.09 

28 

11    5.1 

3  36  58.60 

17  34  29.5 

0.3 

1.3 

0.09 

J4 

14   6.8 

3  4150.32 

1751  16.8 

0.3 

1.3 

0.09 

29 

11    1.0 

3  36  52.05 

17  34   7.4 

0.3 

1.3 

0.09' 

1          1^ 

14   2.8 

3  4144.96 

17  50  57.2 

0.3 

1.3 

0.09 

30 

10  57.0 

3  36  45.34 

17:1345.5 

0.3 

1.3 

0.09 

IG 

1358.8 

3  4139.55 

+  1750  37.3 

0.3 

1.3 

0.09 

Dec.    1 

10  53.0 

336  38.65 

+17  3323.7 

0.3 

1.3 

0.09 

17 

13  54.8 

3  4134.03 

17  5017.2 

0.3 

1.3 

0.09 

2 

10  48.9 

3  36  32.00 

17  33   2.1 

0.3 

1.3 

0.09 

18 

13  50.8 

3  4128.42 

1749  56.8 

0.3 

1.3 

0.09 

3 

10  44.9 

3  3625.38 

17  32  40.6 

0.3 

1.3 

0.09' 

19 

1346.7 

3  4122.75 

17  4936.2 

0.3 

1.3  0.09 1 

4 

10  40.8 

3:16  18.80 

17  3219.3 

0.3 

1.3 

0.09' 

20 

13  42.7 

341  17.00 

17  49  15.4 

0.3 

1.3 

0.09 

5 

10  36.8 

33612.26 

17  3158.3 

0.3 

1.3 

0.09 

21 

13  38.7 

341  11.17 

+17  48  54.4 

0.3 

1.3 

0.09 

6 

10  32.7 

3  36   5.78 

+17  3137.4 

0.3 

1.3 

0.09 

22 

13  34.6 

3  41    5.28 

17  48  33.2 

0.3 

1 .3  0.09 

7 

10  28.7 

3  36  59.35 

17  31  16.8 

0.3 

1.3  0.09 

1 

23 

13  30  6 

3  40  59.31 

17  48  11.8 

0.3 

1.3  0.09 

8 

10  24.7 

3  35  52.98 

17  30  56.5 

0.3 

1.:1Q.09 

24 

13  26.6 

3  40  53.27 

17  4750.3 

0.3 

1.3 

0.09 

9 

1020.6 

3  35  46.66 

17  30  36.3 

0.3 

1.3 

0.09 

25 

13  22.6 

3  40  47.16 

17  47  28.5 

0.3 

1.3 

0.09 

10 

10  16.6 

3  35  40.40 

17  30  16.4 

0.3 

1.3 

0.09 

26 

13  18.5 

3  40  40.98 

+  17  47   6.6 

0.3 

1.3 

0.09 

11 

1012.6 

3  3534.20 

+17  29  56.8 

0.3 

1.3 

0.09; 

27 

13  14.5 

3  40  34.74 

17  46  44.5 

0.3 

1.3 

0.09 

12 

10   8.5 

3  35  28.05 

It  29  37.4 

0.3 

1.3 

0.091 

28 

13  10.4 

3  40  28.45 

17  46  22.3 

0.3 

1.3 

0.09 

13  10   4.5 

3  3521.96 

17  29  18.2 

0.3 

1.31 

0.09 

29 

13   6.4 

3  40  22.11 

17  45599 

0.3 

.  1.3 

009 

14 

10   0.5 

3  35  15.95 

17  28  59.4 

0.3 

I  •>  0.09  1 

30 

1 

13   2.4 

3  40  15.72 

17  45  37.4 

0.3 

1.3 

0.09 

15 

9  56.4 

3  3510.01 

1728  40.9 

0.3 

1.3 

0.09' 

'         31 

12  58.3 

3  40   9.27 

+  17  45  14.8 

0.3 

1.3 

0.09 

16 

9  52.4 

3  35   4.15 

+17  2822.7 

0.3 

1.3 

0.09 1 

Nov.  1 

12  54.3 

3  40   2.77 

17  44  52.1 

0.3 

1.3 

0.09 

17 

9  48.4 

•S  «f4  Oo.<jO 

17  28   4.8 

0.3 

1.3 

0.09' 

2 

12  50  3 

3  39  56.22 

17  44  29.3 

0.3 

1.3 

0.09 

18 

944.3 

3  34  52.64 

17  27  47.2 

0.3 

1.3 

0.09; 

3 

12  46.2 

3  39  49.63 

17  44    6.4 

0.3 

1.3 

0.09 

19    9  40.3 

3  34  47.00 

17  27  29.9 

0.3 

1.3 

0.09 

4 

12  42.2 

3  39  43.00 

17  43  43.4 

0.3 

1.3 

0.09 

20    9  36.3 

3.34  41.43 

17  27  12.9 

0.3 

1.3 

0.09 

5 

12  38.1 

3  39  36.34 

+  17  43  20.3 

0.3 

1.3 

0.09 

21     9  32.3 

3  34  35.95 

+  1726  56.2 

0.3 

1.3 

0.09 

6 

1234.1 

3  39  29.64 

17  42  57.2 

0.3 

1.-^ 

0.09 

22,   9  28.3 

334  30  56 

17  26  39.9 

0.3 

1.3 

0.09. 

7 

12  30.1 

3  39  22.92 

17  42  34.0 

0.3 

1.3 

0.09 

23    924.2 

3  34  25.26 

17  2624.0 

0.3 

1.3 

0.09 

8  1226.0 

3  3916.16 

17  42  10.8 

0.3 

1.3 

0.09 

24  ^  9  20.2 

1 

3  34  20.06 

17  26   8.5 

0.3 

1.3 

0.09 

9 

12  22.0 

3  3!)   9.37 

17  4147.5 

0.3 

1.3 

0.09 

25    9  16.2 

3  34  14.95 

17  2553.2 

0.3 

1.3 

0.09 

10 

12  17.9 

3  39   2.55 

+  17  4124.2 

0.3 

1.3 

0.09 

26    9  12.2 

3  34    9.93 

+17  2538.4 

0.3 

1 

1.3 

0.09 

11 

1213.9 

3  33  55.70 

17  41    0.8 

0.3 

1.3  0.09 

27    9   8.2 

3  34   5.00 

17  2523.9 

0.3, 

1.3 

0.09 

12 

12   9.8 

3  :^  48.84 

17  40  37.4 

0.3 

1 .3  0.09 

28    9   4.2 

3:i4    0.10,    17  25   9.9 

0.3. 

1.3 

0.09 

13 

12   5.8 

3  38  4 1 .98 

17  40  14.0 

0.3 

1.3 

0.09 

29|   9   0.1 

3 :13  55.43 

17  24  56.2 

0.3, 

1 .3  0.09 

14 

12    1.7 

3  38  35.10 

17  39  50.7 

0.3 

1.3 

0.09 

30;   8  56.1 

3  33  50.81 

17  24  42.9 

0.3 

1.3  0.09 

15 

1 1  57.7 

3  3828.21 

+  17  39  27.4 

0.3 

1.3 

0.09 

31 

852.1 

3  33  46.29+17  24  30.1 

o.:i 

1.3  0.09 

16l  1153.6 

33821.31 

+  17  39   4.1 

0.3 

1.3 

0.09 

32    848.1 

33341.89+1724  17.6 

0.3 

1.3  0.09 
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ECLIPSES,   1886. 


ECLIPSES    IN   1886. 


In  the  year  1886  tbero  will  be  two  eclipMs,  both  of  the  sun, 

L — An  Annular  EeUpBt  of  iht  8mi^  1886,  March  5,  yirible  at  Washingtoo  aa  a  partial  eclipse. 


BLBMENTS  OF  THE  ECLIPSE. 

d    la    m      B 
Greenwich  mean  time  of  ^  in  right  aaoenaion,  March  5  10    8  56.4 


Sun  and  moon'a  R.  A. 

Sun'a  declination 
Moon'a  declination 
Sun'a  equa.  hor.  parallax 
Moou'a  equa.  bar.  parallax 


h    m      B 
23    5  50.3 

i  47  sSjs  S. 

5  42  29.3    S. 
8.9 
54  29.6 


Hourly  motiona 

Hourly  motion 
Hourly  motion 
Sun'a  true  semidiameter 
Moon'a  true  aemidiameter 


9J»  and  115.82 

1 

( 

O'  5871 

N 

9    3.9 

N. 

16    7.0 

14  50i) 

CaCUM8TA2fCE8  OF  THE  ECLIPSE, 


ISclipae  begina 
Cenural  eclipae  begina 
Central  eclipae  at  noon 
Central  eclipae  ends 
Eclipae  enda 


d     h 

March  5  7 
5  8 
5  10 
5  12 


1.1  in  long.  166  13.2  E .  and  m  lat  13  27i>  S. 

8.3  149  37.1  E.  11  28.6  8. 

8^  149  20.9  W.  0    0J2  8. 

fLS  '    90    9.4  W.  22  31.5  N. 


5  13    9.7 


106  43.5  W. 


20  32.6  N. 


IL— •/)  Total 


of  the  Smif  1886,  Auguat  28-29,  viaible  at  Waabington  aa  a  partial  eclipae. 


ELEMElfTS  OF  THE  ECLIPSE. 


d    la    m     • 
Greenwich  mean  time  of  ^  in  right  aacenaion,  Auguat  29    0  58  32.5 


The  regiona  within  which  theae  eclipses  of  the  aun  are  visible  are  laid  down  on  the  fbllowiag 
charts,  from  which  may  also  be  found  the  Greenwich  time  of  beginning  or  ending  within 
fifteen  or  twenQr  minutes,  by  means  of  the  dotted  lines. 


h    m      B 
Sun  and  moon'a  R.  A.            10  31  23.52 

Hourly  motions 

9!l2  and  148!37 

Sun'a  declination                        9  \i  23.8  N. 
Moon's  declination                     9  10  38.5  N. 
Sun'a  equa.  hor.  parallax                    8.8 
Moon'a  equa.  hor.  parallax           61  21.7 

Hourly  motion 
Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 

d  5^5  8. 
10  43.7  & 

15  50.8 

16  42.4 

1 

CIRCUMSTANCES  OF  THK  ECLIPSE, 

d     h     m 

Eclipse  beguis                    August    28  22  18.4 
Central  eclipse  begins                       28  23  13.3 
Central  eclipse  at  noon                     29    0  58.5 
Central  eclipse  ends                          29    2  37.5 
Eclipse  ends                                      29    3  32.4 

in  long.    66  23'.2  W.  and 
79  44.4  W. 
14  26.6  W. 
47    2.3  E. 
33  43.0  E . 

in  lat.  if  54'0  N. 

9  48.2  N. 

2  58.5  N. 
21  54.0  8. 
19  48.4  8. 

ANNULAR  ECLIP 


Note-  Thr  hfu-i  //'  Anp-^'-*-  ■««*  '"■''".■ 


E  OF  MARCH  5™  1886. 


'5; 

zr' 

*.,„.„„ 
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BESSEUAN  ELEMENTS  OF  THE  ANNULAB  ECLIPSE 

OF  THE  SUN,  1886,  MABOH  5. 

OcMndiiuitM  of 

Centra  of  Shadow  on 

Dixeotian  of  Axis  of  Shadow. 

Shadow  on 

FnndMiMiitel  Plane. 

Jnndamwital  Plane. 

1 

X 

y 

Log  find 

Ii4^00Sd 

M 

I 

V 

■7     0 

- 1.53540 

-0.36779 

-9.00824 

+9.99773 

102    6.2 

+0.56973 

+0.02374 

'            10 

1.45415 

0.34300 

9.00804 

9.99774 

104  36.2 

0.56972 

0.02373 

20 

1.37290 

0.31821 

9.00785 

9.99774 

107    6.2 

0.56971 

0.02372 

30 

1.29165 

0.29342 

9.00765 

9.99774 

109  36.3 

0.56969 

0.02371 

40 

1.21040 

0.26862 

9.00746 

9.99774 

112    6.3 

0.56968 

0.02370 

50 

1.12914 

0.24382 

9.00726 

9.99774 

114  36.3 

0.56967 

0.02369 

8    0 

-1.04788 

-0.21901 

-9.00707 

+9.99775 

117     6.4 

+0.56966 

+0.02368 

10 

0.96661 

0.19421 

9.00687 

9.99775 

119  36.4 

0.56965 

.   0.02367 

20 

0.88534 

0.16940 

9.00668 

9.99775 

122    6.4 

0.56964 

0.02366 

30 

0.80407 

0.14459 

9.00649 

9.99775 

124  36.5 

0.56963 

0.02364 

40 

0.72281 

0.11978 

9.00629 

9.99775 

127     6.5 

0.56962 

0.02363 

50 

0.64154 

0.09496 

9.00610 

9.99776 

129  36.5 

0.56961 

0.02362 

1     9    0 

-0.56027 

-0.07014 

-9.00591 

+9.99776 

132    6.6 

+0.56960 

+0.02361 

10 

0.47901 

0.04532 

9.00571 

9.99776 

134  36.6 

0.56959 

0.02360 

20 

0.39774 

-0.02050 

9.00551 

9.99776 

137    6.7 

0.56958 

0.02359 

30 

0.31647 

+0.00433 

9.00532 

9.99776 

139  36.7 

0.56956 

0.02357 

40 

0.23521 

0.02915 

9.00512 

9.99777 

142    6.7 

0.56955 

0.02356 

50 

0.15394 

0.05397 

9.00492 

9.99777 

144  36.8 

0.56954 

0.02355 

10    0 

-0.07266 

+0.07880 

-9.00473 

+9.99777 

147     6.8 

+0.56953 

+  0.02354 

10 

+0.00861 

0.10363 

9.00453 

9.99777 

149  36.8 

0.56952 

0.02353 

20 

0.08988 

0.12846 

9.00433 

9.99777 

152    6.9 

0.56951 

0.02352 

30 

0.17116 

0.15329 

9.00414 

9.99778 

154  36.9 

0.56949 

0.02350 

40 

0.25244 

0.17812 

9.00394 

9.99778 

157    6.9 

0.56948 

0.02349 

50 

0.33372 

0.20295 

9.00374 

9.99778 

159  37.0 

0.56947 

0.02348 

11    0 

+0.41499 

+0.22778 

-9.00355 

+9.99778 

162    7.0 

+0.56946 

+0.02347 

10 

0.49626 

0.25262 

9.00335 

9.99778 

164  37.1 

0.56944 

0.02346 

20 

0.57753 

0.27746 

9.00315 

9.99779 

167    7.1 

0.56943 

0.02345 

30 

0.65880 

0.30230 

9.00296 

9.99779 

169  37.1 

0.56942 

0.02344 

40 

0.74007 

0.32714 

9.00276 

9.99779 

172    7.2 

0.56940 

0.02342 

50 

0.82134 

0.35199 

9.00256 

9.99779 

174  37.2 

0.56939 

0.02341 

12    0 

+0.90261 

+0.37683 

-9.00237 

+9.99779 

177    7.2 

+0.56938 

+0.02340 

10 

0.98387 

0.40168 

9.00217 

9.99780 

179  37.3 

0.56937 

0.02338 

20 

1.06513 

0.42652 

9.00197 

9.99780 

182    7.3 

0.56936 

0.02337 

30 

1.14639        0.45137 

9.00178 

9.99780 

184  37.3 

0.56935 

0.02336 

40 

1.22764        0.47622 

9.00158 

9.99780 

187    7.4 

0.56933 

0.02334 

50 

1.30890  >      0.50107 

9.00138 

9.99780 

189  37.4 

0.56932 

0.02333 

13    0 

+  1.09015 

+0.52592 

-9.00118 

+9.99781 

192    7.4 

+0.56931 

+0.02332 

JO 

+  1.47140     +0.55077  1 

-9.00099 

+9.99781 

194  37.5 

+0.56929 

+0.02330 

Greenwioh 
Meu 

Loe  Ax 

"^of^ 

Loe  A  fi 

Log  Tangents  of  Angles  of  Conee— 

lime. 

1  Minute. 

IHinnte. 

JOT 

1  Minute. 

-- 

Penumbra. 

Shadow. 

h    m 

7    0 

+7.9098 

+7.3942 

+  1.1762 

+7.67321 

+7.67110 

8    0 

7.9099 

7.3945 

1.1762 

7.67321 

7.67110 

9    0 

7.9099 

7.3948 

1.1762 

7.67320 

7.67109 

10    0 

7.9099 

7.3949 

1.1762 

7.67320 

7.67109     1 

11    0 

7.9100 

7.3951 

1.1762 

7.67319 

7.67108 

12    0 

7.9099 

7.3952 

1.1762 

7.67319 

7.67108 

18    0 

7.9098 

7.3954 

1.1762 

7.67318 

7.67107 

14    0 

+7.9097 

+7.3955 

+  1.1762 

+7.67318 

+7.67107 
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PATH  OF  ANNULUS  DURINfi  THE  A^INDLAB  £GLIP8£ 

OF  THE  SUN, 

,  1886,  MARCH  5. 

GreeDwIoli 
Heui 
Time. 

Kortlieni  Limit 

of 
Amralas  P^th. 

Centnl  Line. 

Soatbern  Limit 

of 
Annnlns  Path. 

Doration  > 

of 
AsBnfau 

on 
Ceatral 
Ltae.      , 

Lutitade. 

Longitade  ftom 
Oreenwioh. 

Latitade. 

Longitade  ftmrn 
Oreenwioh. 

Latftnde. 

Longitode  from 
Greenwleli. 

Limits 

o       / 

—  10    5.9 

149  43.5  £. 

—  ir28'.6 

149'37.'lE. 

-12  48.7 

149  30.0  E. 

n     • 

Qh  iQin 

10  52.0 

158  33.5 

12  12.5 

158  57.9 

13  33.1 

159  22.4 

5  53.1 

15 

11  11.5 

167  18.7 

12  27.8 

167  40.0 

13  44.2 

168     1.4 

6  14.1   [ 

20 

n    6.9 

172  32.9 

12  20.9 

172  54.7 

13  34.9 

173  16.5 

6S9.1 

1 

25 

10  53.4 

176  31.4 

12    5.5 

176  54.2  E. 

13  17.6 

177  17.1  E. 

6  41^  1 

30 

—  10  34.7 

179  47.3  E. 

—  11  45.1 

179  48.7  W. 

—  12  55.6 

179  24.7  W. 

6  53.1 

35 

10  12.5 

177  24 . 5  W. 

11  21.4 

176  59.3 

12  30.4 

176  34.2 

7    3.5 

40 

.     9  47.6 

174  56.5 

10  55.2 

174  30.3 

12    2.8 

174    4.1 

7  13.0 

45 

9  20.6 

172  43.8 

10  26.9 

172  16.6 

11  33.2 

171  49.4 

7  21.8  1 

50 

8  51.9 

170  42.9 

9  57.0 

170  14.8 

II    2.1 

169  46.6 

7  30.0 

55 

8  21.6 

168  51.9 

9  26.7 

168  22.9 

10  29.7 

167  5.3.9 

7  37.5 

9      0 

—  7  50.1 

167    9.0 

—  8  53.1 

166  39.2 

—  9  56.1 

166    9.4 

7  44.4 

5 

7  17.4 

165  32.8 

8  19.4 

165    2.3 

9  21.4 

164  31.8 

7  50.7  ' 

iO 

6  43.7 

164    2.3 

7  44.8 

163  31.1 

8  45.8 

163    0.0 

7  56.4  I 

15 

6    9.0 

162  36.5 

7    9.3 

162    4.8 

8    9.5 

161  33.0 

8    1.6 

SO 

5  33.5 

161   14.9 

6  32.9 

160  42.6 

7  32.3 

160  10.3 

8    6.1 

25 

4  57.1 

159-56.9 

5  55.7 

159  24.1 

6  54.4 

158  51.2 

8  10.1 

30 

—  4  19.9 

158  41.8 

—  6  17.8 

158    8.6 

—  6  15.8 

157  35.3 

8  13.5 

35 

3  42.0 

l!)7  29.4 

4  89.2 

156  55.7 

5  36.5 

156  22.0 

8  16.3  ; 

40 

3    3.3 

156  19.1 

4    0.0 

155  45.0 

4  56.6 

155  10.9 

8  18.6 

45 

2  23.9 

155  10.5 

3  20.1 

154  36.1 

4  16.2 

154     1.6 

8  20.3 

50 

1  43.9 

154    3.4 

2  39.6 

153  28.7 

3  35.3 

152  53.9 

8  21.5 

55 

1    .3.1 

152  57.4 

1  58.4 

152  22.4 

2  53.7 

151  47.3 

8  22.1 

JO      0 

—  0  21.6 

151  52.1 

'  —   1   16.5 

151  16.9 

—  2  11.5 

150  41.6 

8  22.2 

5 

H-  0  20.6 

150  47.4 

—  0  34.1 

150  11.9 

1  28.7 

149  36.5 

8  21.8 

1 

10 

1    3.5 

149  42.9 

+  0    9.0 

149    7.2 

0  45.4 

148  31.6 

8  20.8  , 

15 

1  47.0 

148  :)8.3 

0  52.7 

148    2.5 

—  0     1.6 

147  26.6 

8  19.3  1 

20 

2  31.3 

147  .33.3 

1  37.1 

146  57.4 

+  0  42.9 

146  21.4 

8  17.4  1 

25 

3  16.3 

146  27.7 

2  22.1 

145  51.6 

1  27.9 

145  15.5 

8  15.0  i 

30 

+  4    2.1 

145  20.9 

+  3    7.8 

144  44.7 

+  2  13.6 

144    8.6 

8  12.1 

35 

4  48.7 

144  12.7 

3  54.3 

143  36.5 

2  59.9 

143    0.4 

8    8.7 

40 

5  36.0 

143    2.8 

4  41.4 

142  26  6 

3  46.8 

141  50.4 

8    4.9 

45 

6  24.3 

141  50.7 

5  29.4 

141  14.6 

4  34.5 

140  38.4 

8    0.7 

50 

7  13.5 

140  36.0 

6  18.2 

139  59.9 

5  23.0 

139  23.8 

7  56.0 

55 

8    3.6 

139  18.2 

7    7.9 

138  42.1 

6  12.2 

138    6.1 

7  50.8  , 

11       0 

-h  8  54.7 

137  56.6 

+  7  58.5 

137  20.7 

+  7    2.2 

136  44.8 

7  45.3 

5 

9  46.9 

136  30.5 

8  50.1 

135  54.8 

7  53.2 

135  19.1 

7  39.4 

10 

10  40.4 

134  59.1 

9  42.9 

134  23.6 

8  45.3 

i:)3  48.2 

7  33.0 

15 

11  35.3 

133  21.0 

10  36.9 

132  45.9 

9  38.5 

132  10.7 

7  26.2 

20 

12  31.8 

131  35.1 

11  32.4 

.131    0.4  _ 

10  33.1 

130  25.7 

7  18.9 

25 

13  29.8 

129  39.7 

12  29.4 

129    5.5 

11  29.0 

128  31.4 

7  11.2 

30 

+ 14  29.8 

127  32.5 

+  13  28.2 

126  59.1 

+  12  26.6 

126  25.7 

7    3.0 

35 

15  32.3 

125  10.1 

14  29.3 

124  37.6 

13  26.3 

124    5.1 

6  54.2 

40 

16  37.7 

122  28.2 

15  33.1 

121  56.9 

14  28.5 

121  25.6 

6  44.7 

45 

17  46.9 

119  18.1 

16  40.5 

118  48.5 

15  34.0 

IIS  18.6 

6  34.5 

50 

19    1.7 

115  26.7 

17  53.0 

114  59.5 

16  44.3 

114  32.3 

6  23.1  I 

55 

20  25.2 

110  23.4 

19  13.5 

110    0.5 

18    1.9 

109  37.5 

6    9.8 

12      0 

+22  25.2 

102  20.9 

+21     8.7 

102  11.0 

+  19  52.3 

102    1.1 

5  52.2 

Limito 

+23  53.9 

90  17.7W. 

+22  31.5 

90    9.4  W. 

+21  11.4 

90    2.3  W. 

TOTAL  ECLIPSE  < 


NOte-T'/r  .W/v  ^t^nnJig    >M    BMW 


•AUGUST  28-9'?  1886. 
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BE8SELIAN  ELEMENTS  OF  THE  TOTAL  ECLIPSE 
OF  THE  SUN,  1886,  AUGUST  28—29. 


.  Green'vrioli 
Mean 
Time. 


h      m 

22  20 
30 
40 
50 

23  O 
10 
20 
30 
40 
50 

0  0 
10 
20 
30 
40 
50 

1  0 
•   10 

20 
30 
40 
50 

I 

!     2     0 
10 

'  30 
I  40 
50 

3  0 
10 
20 
30 
40 


Coordinates  of 

Centre  of  Shadow  on 

Fondamental  Plane. 


—  1.48343 
1.38988 
1.29633 
1.20278 

-1.10922 
1.01566 
0.92209 
0.82852 
0.73495 
0.64138 

-0.54780 
0.45423 
0.36065 
0.26707 
0.17349 

—0.07992 

+0.01365 
0.10722 
0.20078 
0.29434 
0.38790 
0.48146 

+0.57501 
0.66857 
0.76212 
0.85567 
0.94921 
1.04275 

+  1.13629 
1.22982 
1.32335 
1.41687 

+  1.51039 


+0.31386 
0.28713 
0.26040 
0.23366 

+0.20692 
0.18017 
0.15342 
0.12666 
0.09991 
0.07315 

+0.04639 

+0.01962 

-0.00714 

0.03391 

0.06068 

0.08746 

-0.11424 
0.14103 
0.16782 
0.19461 
0.22140 
0.24820 

-0.27500 
0.30180 
0.32861 
0.35541 
0.38222 
0.40903 

—0.43584 
0.46265 
0.48947 
0.51628 

-0.54310 


Direction  of  Axis  of  Shadow. 


Log  Bind 


+9.20977 
9.20965 
9.20954 
9.20943 

+9.20932 
9.20921 
9.20910 
9.20898 
9.20887 
9.20876 

+9.20865 
9.20854 
9.20843 
9.20831 
9.20820 
9.20809 

+  9.20798 
9.20787 
9.20776 
9.20764 
9.20753 
9.20742 

+  9.20731 
9.20720 
9.20708 
9.20697 
9.20686 
9.20675 

+  9.20664 
9.20652 
9.20641 
9.20630 

+9.20618 


Log  coed 


+9.99422 
9.99422 
9.99422 
9.99423 

+9.99423 
9.99423 
9.99424 
9.99424 
9.99424 
9.99424 

+9.99425 
9.99425 
9.99425 
9.99426 
9.99426 
9.99426 

+  9.99427 
9.99427 
9.99427 
9.99427 
9.99428 
9.99428 

+9.99428 
9.99429 
9.99429 
9.99429 
9.99430 
9.99430 

+9.99430 
9.99430 
9.99431 
9.99431 

+9.99431 


334  47.8 
337  17.8 
339  47.8 
342  17.9 

344  47.9 
347  18.0 
349  48.0 
352  18.1 
354  48.1 
357  18.2 

359  48.2 
2  18.2 


4 

7 

9 

12 


48.3 
18.3 

48.4 
18.4 


14 
17 


48.5 
18.5 
19  48.6 
22  18.6 
48.6 
18.7 


24 
27 


29 
32 
34 
37 
39 
42 


48.7 
18.8 
48.8 
18.9 
48.9 
19.0 


44  49.0 

47  19.0 

49  49.1 

52  19.1 

54  49.2 


Badios  of  Penumbra  and 

Shadow  on 

Fandamental  Plane. 


I 


+0.53166 
0.53168 
0.53169 
0.53170 

+0.53171 
0.53172 
0.53173 
0.53174 
0.53175 
0.53176 

+0.53176 
0.53177 
0.53177 
0.53177 
0.53178 
0.53178 

+0.53178 
0.53178 
0.53178 
0.53178 
0.53178 
0.53178 

+  0.53178 
0.53177 
0.53177 
0.53177 
0.53176 
0.53175 

+0.53175 
0.53174 
0.53174 
0.53173 

+0.53172 


V 


0.01414 
0.01413 
0.01412 
0.01411 

-0.01410 
0.01409 
0.01408 
0.01407 
0.01406 
0.01405 

0.01405 
0.01405 
0.01404 
0.01404 
0.01404 
0.01403 

0.01403 
0.01403 
001403 
0.01403 
0.01403 
0.01403 

0.01403 
0.01404 
0.01404 
0.01404 
0.01405 
0.01405 

0.01406 
0.01406 
0.01407 
0.01408 
0.01409 


Greenwich 

LoK  A  X 

Log  Ay 

for 
1  Minnte. 

Log  ^^ 

Log  Tangents  of 

Angles  of  Cones- 

Mean 

for 
1  Minnte. 

for 
1  Minnte. 

Time. 

Penumbra. 

+7.66573 

Shadow. 

h      m 

22    0 

+7.9710 

-7.4269 

+  1.1762 

+7.66362 

23     0 

7.9711 

7.4272 

1.1762 

7.66574 

7.66363 

0    0 

7.9712 

7.4275 

1.1762 

7.66574 

7.66363 

1     0 

7.9711 

7.4279 

1.1762 

7.66575 

7.66364 

2    0 

7.9711 

7.4281 

1.1762 

7.66575 

7.66364 

3    0 

7.9710 

7.4283 

1.1762 

7.66576 

7.66365 

4    0 

+7.9709 

-7.4286 

+  1.1762 

+7.66576 

+7.66365 
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PATH  OF  THE  SHADOW  DURING  THE  TOTAL  ECLIPSE 

OP  THE  SUN,  1886,  AUGUST  28—29. 

Ghroenwloli 
Mean 
Time. 

of 
Shadow  Path. 

CentnlLino. 

Sontheni  limit 

of 
Shadow  Path. 

DnntlMi 

of 
Shadow   1 

Gentna 

Latttode. 

Iioogitiido  from 

GlMDWloh. 

T^tltiMiift 

LoDgitado  from 
Green  wioh. 

Latttnde. 

LoDidtDde  fttm 
Greoiiwieh. 

Limits 

+  10  36.5 

79  5l'.8W. 

+  9  48'.2 

79  44.4  W. 

+   8  59.9 

79  37!o  W. 

■  '1 

23^  15» 

12    8.8 

69  26.7 

11  16.0 

69  35.2 

10  23.2 

69  43.6 

3  22.0  ' 

20 

13    2.8 

60  14.5 

12    8.0 

60  22.2 

11   13.2 

60  29.9 

3  49.9 

25 

13  19.1 

54  32.2 

12  22.9 

54  41.6 

11  26.7 

54  50.7 

4  10.9 

30 

+  13  20.5 

50    7.7 

+ 12  23.3 

50  18.7 

+  11  26.1 

50  29.8 

4  28.6 

35 

13  13.5 

46  25.6 

12  15.6 

46  40.3 

11   17.7 

46  53. 1 

4  44.3 

40 

13    0.2 

43  16.1 

12    1.8 

43  30.5 

11     3.3 

43  45.0 

4  56.5  1 

45 

12  42.3 

40  26.3 

11  43.4 

40  42.3 

10  44.5 

40  58.3 

5  11.5  . 

50 

12  20.7 

37  51.8 

11  21.5 

38    9.3 

10  22.4 

38  26.8 

5  23.4 

55 

11  55.9 

35  30.3 

10  56.6 

35  49.3 

9  57.3 

36    8.2 

6  34.3 

0      0 

+  11  28.6 

33  19.0 

+ 10  29.2 

33  39.3 

+  9  29.8 

33  59.6 

5  44.3 

5 

10  58.8 

31  16.3 

9  59.5 

31  37.8 

9    0.1 

31  59.4 

5  53.3 

10 

10  27.0 

29  20.5 

9  27.7 

29  43.3 

8  28.5 

30    6.0 

6    1.4 

15 

9  53.3 

27  30.7 

8  54.2 

27  54.6 

7  55.0 

28  18.4 

6    8.6 

20 

9  17.9 

25  45.9 

8  18.9 

26  10.8 

7  19.9 

26  35.6 

6  14.9 

25 

8  40.8 

24    5.3 

7  42.0 

24  31.1 

6  43.3 

24  56.9 

6S0.3 

30 

+  8    2.2 

22  28.3 

+  7    3.7 

22  55.0 

+  6    5.2 

23  21.6 

6  24.8 

35 

7  22.2 

20  54.2 

6  23.9 

21  21.7 

5  25.7 

21  49.1 

6  28.3  , 

40 

6  40.7 

19  22.6 

5  42.8 

19  50.8 

4  44.8 

20  19.0 

6  31.0 

45 

5  57.9 

17  6.3.0 

5    0.3 

18  21.8 

4    2.6 

18  50.6 

6  32.7  1 

60 

5  13.8 

16  24.8 

4  16.5 

16  54.2 

3  19.2 

17  23.6 

6  33.6  j 

55 

4  28.3 

14  57.7 

3  31.3 

15  27.6 

2  34.3 

15  57.5 

6  33.6 

1       0 

+  3  41.5 

13  31.2 

+  2  44.9 

14    1.5 

+   1  48.2 

14  31.8 

6  38.7 

5 

2  5:).4 

12    4.8 

1  57.1 

12  .35.5 

1     0.8 

13    6.1 

6  31.0 

10 

2    4.0 

10  38.2 

1    8.0 

11    9.1 

+  0  12.0 

11  40.1 

6  88.4 

15 

1  13.3 

9  10.8 

+  0  17.6 

9  42.0 

-   0  38.1 

10  13.1 

6  25.0 

1 

20 

+  0  21.1 

7  42.3 

—  0  34.2 

8  13.5 

1  29.6 

8  44.8 

6  20.8 

25 

—  0  32.5 

6  12.0 

1  27.5 

6  43.3 

2  22.6 

7  14.7 

6  15.8 

30 

—   1  27.6 

4  39.3 

—  2  22.4 

5  10.6 

—  3  17.1 

5  42.0 

6    9.0 

35 

2  24.4 

3    3.6 

3  18.8 

3  34.8 

4  13.3 

4    6.1 

6    3.3 

40 

3  22.9 

1  24.1  W. 

4  17.1 

1  55.2 

5  11.2 

2  26.2 

5  56.0 

45 

4  23.4 

0  20.IE. 

6  17.3 

0  10.7  W. 

6  11.1 

0  41.5W. 

5  47.8 

50 

5  25.9 

2  10.1 

6  19.5 

1  39.6  £. 

7  13.1 

1    9.2  E. 

5  38.9 

55 

6  30.8 

4    7.3 

7  24.1 

3  37.4 

8  17.4 

3    7.5 

5  29.2 

2      0 

—  7  38.3 

6  13.5 

—  8  31.4 

5  44.2 

—  9  24.4 

5  14.9 

5  18.7 

5 

8  49.0 

8  31.4 

9  41.8 

8    2.9 

10  34.5 

7  34.3 

5    7.8  . 

10 

10    3.3 

11    3.4 

10  55.8 

10  35.8 

11  48.2 

10    8.2 

4  55.0 

15 

11  23.3 

13  55.3 

12  14.5 

13  28.9 

13    6.6 

13    2.5 

4  41.7  , 

20 

12  47.4 

17  14.5 

13  39.1 

16  49.6 

14  30.9 

16  24.7 

4  27.0  I 

25 

14  21.0 

21  16.1 

15  12.3 

20  53.2 

16    3.7 

20  30.3 

4  10.5 

1 

30 

—  16    8.4 

26  27.2 

—  16  59.3 

26    7.3 

—  17  50.1 

25  47.6 

3  51.1 

35 

18  27.6 

34  33.9 

19  17.9 

34  20.4 

20    8.1 

34    6.8 

3  25.3 

LimitB 

—21    5.9 

47  10.1  £. 

—21  54.0 

47    2.3  E. 

—22  41.9 

46  63.3  E. 
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WASHINGTON  MEAN  TIME. 


PHASES  OF  THE  MOON. 


New  Moon. 


January 

February 

March 

April 

May 

June 

July 

Jnlv 

August 

September 

October 


d 

4 
3 
5 
3 
3 
1 

I 
30 

•>7 

2(; 


h 

14 
10 
4 
2} 
10 
UO 

4 

12 
10 

4 
14 


a5.5 

6A 
56.1 
2-^.4 
34.3 
47.1 

58.4 
17.7 
46.1 
10.4 
7.2 


November  25    2  10.3 
December   24  16  46.5 


Fiwt  (; 

Quarter, 
d     h      m 

Full  Moou. 

Last  Qaarter. 

d      h     in 

d     h     lu 

January 

12  19  16.2 

January 

19  14  36.6 

January 

26    8  23.1 

February 

11     9  38.0 

FebruaiT 

18    1     6.8 

February 

25    0    3.1 

March 

12  20    9.0 

March 

19  11  28.4 

March 

26  17  36.0 

Api  il 

1 1     3  35.8 

April 

17  21  50.9 

April 

25  12    7.2 

May 

10    9  12.4 

May 

17    8  38.9 

May 

25    6  27.9 

June 

8  14  18.5 

June 

15  20  30.6 

June 

23  23  26.6 

July 

7  20    9.9 

July 

15  10    0.7 

July 

23  14  13.1 

August 

6    3  58.0 

August 

14     1  16.0 

August 

22    2  33.6 

September 

4  14  47.3 

September 

12  17  42.1 

September 

20  12  47.6 

October 

4    5  25.2 

October 

12  10  15.7 

October 

19  21  32.6 

November 

2  23  57.0 

November 

11     1  58.3 

November 

18    5  132.2 

December 

2  21  16.8 

December 

10  16  22.0 

December 

17  13  30.9 

APOGEE,  PERIGEE,  AND  GREATEST  LIBRATION. 


A  iKigee. 


Perigee. 


January 

Februai7 

March 

March 

April 

May 

June 

July, 

August 

September 

October 

Noveml)er 

Deceml)er 

December 


d 

6 

2 

1 

29 

26 

24 


h 

16.1 
17.2 
23.7 
15.8 
11.0 
6.2 


20  23.8 

18  13.6 

U  20.6 

10  22.3 

8    8.3 

5    1.4 

2  21.8 

30  19.1 


d 

January  19 

FebruaiT  17 

March    "  1 7 

April  14 

May  10 

June  5 

July  3 

July  31 

August  28 

Septeml)er  26 

October  24 

November  20 

December  15 


h 

20.2 
9.0 
17.6 
12.4 
7.4 
5.7 
0.0 

5.9 
19.9 

1.9 

«».7 
14.2 

6.9 


Greatest  Llbration. 


January 

February 

March 

A])ril 

May 

May 

June 

July 

August 

September 

October 

November 

December 


d  h 
13  20 
11  2 
10  22 
6  15 
3  0 
30  7 
27    4 


m 

37  E. 
57  E. 

29  E. 
6  E. 
6  E. 

47  E. 

30  E. 


25  7  44  E. 
22  13  7  E. 
19  15  38  E. 
17  2  9  E. 
12  6  53  E. 
9  2  2  E. 


January 

d      h     m 

25  22  19  W. 

February 

23    6  18  W. 

March 

23  12    0  W. 

April 

20    9  44  W. 

May 

17  16  27  W. 

June 

13    1  53  W. 

July 

9  19  34  W. 

August 

September 

October 

October 

November 

December 


6  13    2  W. 

3  16  20  W. 

1  21  52  W. 
30  0  36  W. 
26  18  13  W. 
23  14  45  W. 


A,  /?, 


FORMULAE  FOR  THE  LIBRATION  OF  THE  MOON. 

Put    /,  the  inclination  of  the  moon's  equator  to  the  ecliptic  (=1°  28'.8), 

^,  the  mean   longitude  of  the  moon's  ascending  node,  (see  page  278),  or  the  mean  longitude 

of  the  descending  node  of  the  moon's  equator, 
C,  the  angle  at  the  centre  of  the  moon's  disk  made  by  a  lunar  meridian  with  the  circle  of 
declination,  counted  from  north  to  east  on  the  apparent  disk, 
,  6',  the  apparent   longitude,  latitude,  right  ascension,  and  declination  ot  the  moon,  corrected 
for  parallax, 
V,  the  selenocentric  longitude  of  the  earth,  counted  on  the  moon's  equator  from  its  descend- 
ing node, ft, 
i.  A,  ft',  (( ,  the  quantities  defined  on  page  276,  where  their  values  for  the  year  are  given. 

The  moon's  libration  in  longitude  and  latitude  may  then  be  found,  fur  any  time,  by  means  of  the 
following  fbrmulse,  in  connection*  with  the  tables  given  on  pages  27(5  and  277  :  — 

A  ;.  =  —  0'.57  sin  2  (ft  —  7) 
a  =  sin   /  cos  (ft  —  /) 
tan  B  =  tan  /  sin   (ft  —  > ) 

The  libration  in  latitude       =  b  =^  B  —  /3 
The  libration  in  longitude  =  /   =  V  —  ([ 


See  table,  page  277. 


sin  C  =  sin  t 


cos  {'/J  -f  A  -  ft)  ^  _     .        cos  (g^  -^  ftO 


cos  6' 


cos  b 


97 
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OCCULTATIONS,    1886. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

The  Star's 

At  Conjdhctiox  in  R.  A. 

LimitiDg 
Puallele. 

Nome. 

Mag. 

H 

Sed'ns  from 
1886.0. 

Apparent 
DecUnation. 

Woshineton 
Mean  Time. 

Hour  Angle 
H 

h.   m 

-  9  55.6 

-  5  11.3 
+  4     2.0 

Y 

x' 

y' 

N. 

8. 

Aa 

Ad 

0  Opliiuclii 
i  «4  Scorpii 
29  Ophiuchi 

-1*26 
1.29 
1.37 

+id!9 

11.0 

111 

O         / 

-16  21.7 

17  31.1 

18  42.9 

d     h    m 
1   11  41.9 

16  35.8 
«    2    7.8 

-0.3069 
+0.5801 
+1.2642 

0.5524 
0.5526 
0.5534 

-0.0801 

0.0728 

-0.0586 

1 
o         o 

+  7-54 
+60-2 
+72  +60 

' 

NEW 

MOON, 

\    0  Capricorni 
B.A.C.7063 
t'  Capricorni 
r^  Capricorni 
Lalande  40522 

3 

-1.25 
1.28 

1 .29 
1.29 
1.29 

+  3.6 
3.3 

3.0 
2.9 
2.0 

-\T>  18.4 
15  26.1 
15  32.4 
15  21.3 
14  55.4 

«    1  27.0 

6  27.9 

9  33.0 

10  30.8 

20  15.6 

+  0  17.5 
+  5    9.1 
+  8    8.5 
+  9    4.5 
-  5  28.6 

-1.1028 
-0.3152 
+0.0982 
-0.0111 
+0.5357 

0.5414 
0.5399 
0.5390 
0.5387 
0.5364 

+0.0882 
0.0947 
0.0986 
0.0997 
0.1110 

-43 
+  8 
+31 
•f^ 
+61 

-90 

-89 
-35 

-  5 

1 

8  Aquarii 

9  .Aquarii 
18  Aquarii 

Ji  Capricorni 
B.  AC.  7620 

'64 

64 
54 

54 
64 

-1.27 
1.28 
1.27 
1.27 
1.23 

+  1.8 

1.8 

0.8 

+  0.1 

-  0.1 

-13  2<).7 
13  58  6 
13  22.0 
11  53.5 
10  50.4 

20  53-4 

21  29.7 

7  9  10.6 
20  37.9 

8  0   17.3 

-  4  51.9 

-  4  16.7 
+  7    2.9 

-  5  50.4 

-  2  17.4 

-0.9824 
-0.3781 
+0.3335 
+0.1943 
-0.4608 

0.5360 
0.5359 
0.5328 
0.5301 
0.5292 

+0.1119 
0.1129 
0.1251 
0.1365 
0.1393 

-31 
+  6 
+48 
+41 
+  6 

-90 
-59 
-16 
-24 
-64 

1         B.  AC  7774 
Vknus 

fj  Aquarii 
;  67  Aquarii 

X  Aquarii 

64 

54 

64 

4 

-I.I3 

Ml 
1.00 
0.97 

-  I.O 

0.8 
1.8 
2.4 

-  9  36.5 

10  13.9 

8  23.6 

7  33.6 

8  11.2 

12  20.9 

13  5  0 

14  5.0 
9    2     5.9 

7     0.0 

+  9  24.9 
+10    7.5 
+11     5.9 
-  1   14.4 
+  3  31.1 

-0.0924 
+0.7145 
-1.1784 
-0.2395 
+1 .2388 

0.5870 
0.5056 
0.5266 
0.5247 
0.5244 

+0.1493 
0.1333 
0.1506 
0.1587 
0.1615 

+26 
+80 
-43 
+19 
+82 

-40 
+  7 
-90 
-49 
+46 

78  Aquarii 

B.  A.C.8017 
'  82  Aquarii 

B.  A.C.8094 
'  06  Aquarii 

64 
6 

64 
54 
54 

-0.96 
0  90 
0.91 
0.80 
0.82 

-  2.5 
2.1 
2.7 
2.5 
3.2 

-  7  48.6 
5  19.5 
7  11.2 

4  7.0 

5  45.0 

8     1.5 

11  41.0 

12  12.4 
19    3.0 
21     1.9 

+  4  30.9 
+  8    4.0 
+  8  34.4 

-  8  46.9 

-  6  51.5 

+0.9881 
-1.1564 
+0.9885 
-1.2644 
+0.8656 

0.5242 
0.5240 
0.5240 
0.5238 
0.5237 

+0.1621 
0.1642 
0.1643 
0.1675 
0.1684 

+83 
-38 
+83 
-50 

+e5 

+23 

+23 
-90 
+14 

B.  A.C.  8184 

20  Piscium 
'  44  Piscium 
B.  AC.  237 
77  Piscium 

6 
6 
6 

-0.76 
0.65 
0.39 
0.25 
0.14 

-  3.4 
3.6 
3.7 
4.3 
4.4 

-  5    9.4 

-  3  23.8 
+  1   18.4 

2  45.9 
4  18.0 

JO    2  20.7 
11  58.7 

11    7  24.9 
20  38.9 

1«    3  58.1 

-  1  42.0 
+  7  39.1 
+  2  31.1 

-  8  38.6 

-  1   32.7 

+1.1133 
+0.8356 
-0.8923 
-0.1385 
-0.5106 

0.5237 
0.5241 
0.5274 
0.5309 
0.5335 

+0.1702 
0.1734 
0.1761 
0.1754 
0.1742 

+^ 
+87 
-16 

+27 
+  7 

+33 
+18 
-89 
-43 
-67 

1     A  Piscium 
96  Piscium 

fj,  Piscium 
64  Ceti 

^»Ceti 

5 
4 

-0.12 
0.00 
0.00 

+0.25 
0.27 

-  4.2 

4.5 
4.9 
5.8 
5.6 

+  5    2.7 
6  42.2 
5  33.2 
8    2.1 
8  18.6 

5  15.8 

15  31.0 

16  3.9 
13  1 1  57.8 

12  43.9 

-  0  17.4 
+  9  38.9 
+10  10.8 
+  5  26.9 
+  6  11.4 

-1.0849 
-1 .0877 
+0.2331 
+0.8927 
+0.7252 

0.5338 
0.5386 
0.5386 
0.5492 
0.5496 

+0.1739 
0.1707 
0.1706 
0.1602 
0.1596 

-30 
-31 

+48 
+90 
+90 

-85 
-84 
-21 
+19 
+  8 

f  Arietis 

B.  AC.  755 
85  Ceti 
38  Arietis 

Lalande  5725 

5 

6i 

6 
5 
6 

+0.34 
0.34 
0.43 
0.45 
0.57 

-  5.6 
5.6 
6.2 
5.6 
6M 

+10    5.5 
10     3.0 

10  15.2 

11  57.9 

12  45.0 

18  15.6 

19  10.0 
14    2  25.8 

3  32.0 
13  12.4 

+11  32.3 
-11  35.1 

-  4  33.9 

-  3  29.9 
+  5  50.8 

-0.2783 
-0.0927 
+0.7955 
-0.7279 
-0.2573 

0.5534 
0.5535 
0.5589 
0.5595 
0.5658 

+0.1557 
0.1650 
0.1486 
0.1477 
0.1381 

+19 

+29 
+90 
-12 
+20 

-48 
-37 
+14 
-78 
-44 

'  48  Tauri 

y  Tauri 

cJ»  Tauri 

t3  Tauri 

d«  Tauri 

6 
4 
4 
6 
5i 

+0.92 
0.94 
0.95 
0.95 
0.96 

-  7.8 
7.9 
7.6 
7.8 
7.6 

+15    6.9 

15  21.1 
17  16.4 

16  30.5 

17  10.7 

10  18  58.9 

20  38.4 

21  54.1 

22  6.9 

22  22.8 

-10  33.1 
-11  51.2 
-10  38.4 
-10  26.0 
-10  10.7 

+0.8596 
+0.7758 
-1 .0520 
-0.2566 
+0.9116 

0.5879 
0.5895 
0.5899 
0.5901 
0.5906 

+0.0978 
0.0948 
0.0929 
0.0927 
0.0919 

+90 
+90 
-30 
+20 
-19 

424 
+19 
-73 
-39 
-73 

70  Tauri 

71  Tauri 
75  Tauri 

e^  Tauri 
^  Tauri 

6 
6 
6 
4 
4 

+0.96 
0.96 
0.99 
0.97 
0.97 

-  8.1 
8.2 
7.4 
8.1 
8.1 

+15  40.7 

15  21.5 

16  6.2 
15  42.5 
15  37.0 

23    2.1 

23  20.3 

16    0  11.3 

0  14.7 

0  17.0 

-  !)  32.9 

-  9  15.4 

-  8  26.3 

-  8  23.1 

-  8  20.9 

+0.6665 
+1.0191 
+0.3406 
+0.7452 
+0.8414 

0.5907 
0.591 1 
0.5916 
0.5916 
0.5916 

+0.091 1 
0.0908 
0.0892 
0.0892 
0.0892 

+87 
+90 
+56 
+90 

+90 

+13 
+37 
-5 
+18 
+24 

80  Tauri 

B.  A.C.  1391 

81  Tauri 
85  Tauri 

o  Tauri 

6 
5 
6 

1 

+0.06 
0.98 
0.97 
0.98 
1.01 

-  8.3 
8.2 
8.3 
8.3 
8.2 

+15  23.2 
15  56.7 
15  26.6 

15  36.3 

16  16.7 

0  53.7 

1  3.2 
1     5.9 
1  35.5 
3  14.0 

-  7  45.6 

-  7  :^6.5 

-  7  33.9 

-  7    5.4 

-  5  30.€ 

+1.1293 
+0.5780 
+1.0884 
+0.9670 
+0.4257 

0.5J)23 
0.5923 
0.5923 
0.5929 
0.5938 

+0.0878 
0.0876 
0.0876 
0.0864 
0.0840 

+90 
+76 

+90 
+62 

+46 
+  8 
+43 
+33 

0 

<r»  Tauri 
0<  Tauri 

5 
5 

+1.00 
+1.00 

-  8.5 
-8.4 

+15  34.4 
+15  41.4 

4  33.6 
4  36.3 

-  4  14.1 

-  4  11.5 

+1.2457 
+1.1329 

0.5947 
0.5950 

+0.0812 
+0.0812 

+90 
+90 

+61 
+47 
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ELEMENTS  FOR  THE  PREDICTION  OP  OC0ULTATION8. 

JANUARY. 

1 

Thk  Stab's 

At  CoKJUXcnoN  in  B.  A. 

Limiting 
Parallela. 

Name. 

m 

Mag. 

Bed'ns  from 
1880.0. 

Apparant 

WaaUngton 
HeanlSne. 

Hour  Angle 

Y 

x' 

y' 

N. 

S. 
o 

Aa 

^S 

8 

^i'.7 

o     / 

d    h   m 

h    m 

o 

B.A.C.1526 

5 

+1.09 

+16  58.4 

16  11  52.0 

+  2  47.4 

+0.3798 

0.5997 

+0.0679 

+59 

-   1 

m  Tauri 

5 

1.13 

8.6 

18  29.4 

15  48.9 

+  6  35.0 

-0.8880 

0.6022 

0.0603 

-20 

-72 

111   Taari 

5i 

1.18 

9.3 

17  16.4 

22  32.1 

-10  57.8 

+0.6885 

0.6061 

0.0466 

+90 

+19 

115  Tauri 

6 

1.19 

9.3 

17  51.7 

23  36.5 

-  9  55.9 

+0.1495 

0.6068 

0.0444 

+44 

-11 

117  Tauri 

6 

1.18 

9.5 

17    8.5 

23  57.5 

-  9  35.7 

+0.8820 

0.6068 

0.0439 

+90 

+31 

119  Tauri 

5 

+1.21 

-  9.5 

+18  30.3 

17    1  33.8 

-  8    3.3 

-0.4066 

0.6077 

+0.0403 

+121-44 

B.A.C.  1728 

6 

1.20 

9.7 

16  58.1 

1  36.3 

-  8    1.0 

+1.1254 

0.6077 

0.0402 

+90 '+51 

I»)  Tauri 

6 

1.21 

9.5 

18  27.3 

2    4.7 

-7  33.7 

-0.3368 

0.6080 

0.0397 

+16! -39 

122  Tauri 

6 

1.21 

9.8 

16  57.9 

3  28.5 

-  6  13.3 

+1.2006 

06091 

0.0363 

+90  t  +59 

127  Tauri 

6 

1.23 

9.6 

18  55.2 

5  42:1 

-  4    5.0 

-0.6691 

0.6099 

0.0316 

-  4  1-65 

130  Tauri 

6 

+1.24 

-  9.9 

+17  41.0 

7  28.7 

-  2  22.7 

+0.6124 

0.6109 

+0.0276 

+80 

+16 

71  Ononis 

6 

1.30 

10.4 

19  11.4 

17  57.B 

+  7  40.7 

-0.7061 

0.6148 

+0.0051 

-  6 

-68 

26  Geminorum 

5i 

1.32 

11.2 

17  45.2 

18    4  26.1 

-  6  16.8 

+0.6408 

0.6177 

-0.0189 

+84 

+18 

Ji  Geminorum 

4 

J. 36 

11.9 

16  44.6 

17  54.8 

+  6  38.3 

+1.1752 

0.6190 

0.0486 

+90 

+55 

W.  vii.  685 

6 

1.37 

12.1 

17  19.6 

23    4.1 

+11  34.7 

+0.3227 

0.6188 

0.0598 

+55 

-  31 

/  Geminorum 

6 

+1.36 

-12.2 

+17  55.9 

19    1  57.2 

-  9  39.3 

-0.4511 

0.6184 

-0.0661 

+  9 

-49' 

1  Cancri 

6 

1.35 

12.3 

16    5.5 

8  36.3 

-  3  16.7 

40.8576 

0.6173 

0.0806 

+90 

+26' 

3  Cancri 

6 

1.36 

12.3 

17  37.0 

10    1.2 

-  1  55.4 

-0.7467 

0.6174 

0.0833 

-  8 

-73 

5  Cancri 

6 

1.36 

12.3 

16  46.0 

10  18.2 

-  1  39.1 

+0.0586 

0.6172 

0.0836 

+38 

-20 

2!)  Cancri 

6 

1.33 

12.4 

14  35.1 

20  39.9 

+  8  17.0 

+.1.2117 

0.6142 

0.1047 

+90 

+54 

54  Cancri 

6 

+1.29 

-12.5 

+15  46.2 

30    5  16.5 

-  7  27.3 

-0.9143 

06109 

-0.1198 

-19 

-75 

f  LeoniB 

5 

1.23 

11.9 

11  48.1 

21  20.5 

+  7  58.2 

+0.8191 

0.6036 

0.1455 

+90 

+17 

18  Leonifl 

6 

1.19 

11.8 

12  20.0 

91    3    5.2 

-10  30.7 

-0.5604 

0.6003 

0.1533 

+  4 

-661 

A  LeoniB            . 

4i 

1.13 

11.0 

10  33.2 

11  47.3 

-  2    87 

-0.1950 

0.5956 

0.1637 

+24 

-421 

44  Leonis 

6 

1.08 

10.4 

9  21.6 

18  53.9 

+  4  41.6 

-0.2104 

0.5913 

0.1708 

+23 

-44; 

48  Leonis 

5i 

+1.06 

-  9.9 

+  7  32.3 

22  51.9 

+  8  30.7 

+0.9053 

0.5891 

-0,1742 

+90 

+20  1 

49  Leonis 

6 

1.05 

10.2 

9  14.2 

22  56.9 

+  8  a5.5 

-0.7868 

0.5891 

0.1742 

-10 

-81 

37  Sextantis 

6 

1.03 

9.5 

6  58.2 

33    3  34.4 

-10  57.3 

+0.6386 

0.5862 

0.1778 

+81 

+  2 

56  Leonis 

6^ 

1.00 

9.2 

6  47.5 

7  45.0 

-  6  55.9 

+0.0678 

0.5841 

0.1805 

+38 

-29 

e  Leonis 

5 

0.98 

9.0 

6  42.8 

9  44.8 

-  5    0.6 

-0.2152 

0.5830 

0.1818 

+23 

-46 

r  Leonis 

5 

+0.90 

-7.4 

+  3  29.0 

21  23.5 

+  6  12.9 

+0.8561 

0.5765 

-0.1868 

+90 

+14 

89  Leonis 

6 

0.88 

7.4 

+  3  41.5 

33    0  11.3 

+  8  54.7 

+0.1250 

0.5751 

0.1875 

+42 

-27 

13  Virgin  is 

6 

0.73 

4.5 

-  0    9.3 

19  43.0 

+  3  45.3 

+0.3142 

0.5659 

0.1888 

+54 

-17 

fj  Virginis 

4 

0.72 

4.6 

0    2.1 

20  16.6 

+  4  17.7 

+0.0879 

0.5659 

0.1887 

+40 

-30 

Jupiter 

. 

1     4.0 

34    0  47.9 

+  8  39.6 

+0.2831 

0.5649 

0.1877 

+62 

-20 

Urakub 

-  2  21.3 

3    5.3 

+10  52.3 

+1.1662 

0.5637 

-0.1878 

+88   +36 

y  Virginis 
:58  Virginis 

3 

+0.66 

-  3.6 

0  49.6 

6    6.4 

-10  12.8 

-0.9576 

0.5623 

0.1866 

-21 

-90 

6 

0.57 

2.8 

2  56.0 

11   19.3 

-  5  10.5 

+0.2270 

0.5605 

0.1848 

+48 

-22 

k  Virginis 

6 

0.56 

2.1 

3  11.9 

14  16.0 

-  2  19.7 

-0.0427 

0.5595 

0.181)7 

+32 

-37 

46  Virginis 

6 

0.54 

•  2.2 

2  45.3 

14  41.8 

-  1  54.7 

-0.5764 

0..5591 

0.1831 

+  3 

-69 

48  Virginis 

6h 

+0.53 

-  1.9 

-  3    3.0 

16  12.7 

-  0  26.9 

-0.5513 

0.5589 

-0.1827 

+  4 

-72 

^3 

6  Virginis 

4h 

0.52 

1.0 

4  55.8 

18  58.4 

+  2  13.2 

+0.8800 

0.5580 

0.1813 

+85 

+15 

65  Virginis 

6 

0.44 

0.8 

4  19.7 

35    1     8.1 

+  8  10.6 

-0.8476 

0.5564 

0.1780 

-14    -00 

66  Virginis 

6 

0.44 

-  0.6 

4  34.1 

1  41.7 

+  8  43.1 

-0.6998 

0.5564 

0.1775 

-  5 

-89 

Z*  Virginis 

6i 

0.41 

+  0.1 

5  52.8 

4  24.7 

+11  20.7 

+0.1778 

0.5556 

0.1756 

+44 

-25 

/«  VirginiH 

5 

+0.41 

+  0.1 

-  5  40.1 

5    8.1 

-11  57.3 

-0.1693 

0.5.555 

-0.1755 

+24 

-45 

88  Virginis 

6i 

0.34 

0.9 

6  16.1 

12  43.1 

-  4  37.4 

-0.8578 

0.5540     0.1700 

-16    -90 

B.A.C4647wuZ« 

6i 

0.31 

1.5 

7  29.9 

15  49.6 

-  1  37.1 

-0.0992 

0.5535     0.1676 

+27    -40 

94  Virginis 

6i 

0.26 

2.2 

8  20.9 

21     6.3 

+  3  29.2 

-0.08.38 

0.5525     0.16.32 

+28    -39' 

•3 

'  95  Virginia 

6 

0.26 

25 

8  46.2 

21    18.2 

+  3  40.7 

+0.3265 

0.5525 

0.1631 

+52 

-17 

96  Virginis 

6i 

+0.26 

+  2.9 

-  9  47.6 

22  21.7 

+  4  42.2 

+1.2266 

0.5525 

-0.1624 

+81 

+45 

K  Virginis 

4 

0.24 

3.0 

9  44.5 

36    0   10.8 

+  6  27.7 

+0.871)8 

0.5521 

0.1606 

+81 

+16 

^1  Librie 

6 

0.03 

4.7 

11  25.9 

19  40.8 

+  1    19.5 

-0.2745 

0.5503 

0.1407 

+15 

-51 

^«  Libr» 

5i 

+0.01 

4.6 

10  56.9 

20  48.5 

+  2  25.0 

-0.9477 

0.5502 

0.1394 

-25 

-90 

y  Librte 

4i 

-0.19 

6.8 

14  24.4 

37  15     3.7 

-  3  55.3  j  +0.3939 

0.5498 

0.1178 

+51 

-13i 

fj  Libr» 

6 

-0.23 

+  7.1 

-15  18.4 

19     5  6 

-  0     1.3   +0.9003 

0.5498 

-0.1125 

+75 

+18 

49  Libra 

6 

-0.31 

+  7.6 

-16  11.8 

38    2  48.0 

+  7  26.1 

+1.0245 

0.5500 

-0.1019 

+74 

+28 

420 


OCCULT  ATIONS,   1886. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 

• 

JANUARY. 

1 

• 

Thh  Stak'b 

At  CoNJURcnoH  iir  R.  A. 

TimitiniE 
PanOlek., 

Name. 

Mag. 
5i 

Ked'ns  from 
1886.0. 

Apparent 
Decimation. 

Washington 
Mean  Time. 

Hoar  Angle 
H 

Y 

z' 

y' 

1 

N.    8.  : 

1 

1 

Aa 

i^h 

^  Ophiuchi 
24  Scorpii 
B.A.C.6294 

-0%8 

0.53 

-1.03 

+8.1 

8.5 

+7.6 

-16°2l'.8 

17  31.2 

-18  28.7 

d     h    m 
28  17  20.1 

22  14.7 

31    2  22.1 

h    m 
-  2  30.1 
+  2  14.9 
+  4  41.1 

-0.1 123 
+0.7643 
+0.0590 

0.5502 
0.5503 
0.5490 

-0.0817 
-0.0744 
+0.007!) 

o 

+17 
+73 
+20 

0 
-41 

+10 

-31 

FEBRUARY. 

pi  Sagittarii 
pS  Sagittarii 

B.  A.C.6710 
0*  Sagittarii 

4    ,-1.18' 
6^'    1.18 
6    ,    1.22 
5^      1.20 

+6.1 
6.1 
5.6 
5.1 

-18    3.6 
18  31.1 
18  29.0 
16  33^ 

1     2  31.6 
2  35.6 

9  58.8 
11   48.2 

+  4     4.4 

+  4     8.2 
+11  17.4 
-10  56.7 

+0.2295 
+0.7403 
+1 .0760 
-0.f)652 

0.5463 
0.5465 
0.5455 
0.5451 

+0.0450 
0.0452 
0.a558 
0.0587 

+33-22 
+72  +8 
+72   +33 
-35-90 

e«  Sagittarii 
/3  Capricorni 

3 

-1.20 
1.25 

+5.1 
+3.6 

-16  23.3 
15    8:4 

12  40.9 
a    7  35.8 

-10    5.7 
+  8  13.7 

-1.0967 
-1.0995 

0.5450 
0.5414 

+0.0602 
0.0864 

-34   -90 
-33   -90 

\ 

NEW 

MOON. 

67  Aquarii 

6i^;  1.11 

-2.7 

7  33.6 

S    8     0.9 

+  6  28.0 

-0.:«596. 

0.5276 

0.1580 

+13   -57 

^  Aquarii 
78  Aquarii 

81  Aquarii 

82  Aquarii 
^  Aquarii 

4 

64 

6(1 

6(1 

4 

-1.09 
1.08 
1.06 
1.05 
1.01 

-3.2 

.   3.2 

3.6 

3.6 

4.1 

-  8  11.3 
7  48.7 
7  40.5 
7  11.3 
6  39.9 

12  53.7 

13  55.0 

17  28.7 

18  4  9 
6    0  14.2 

+11    12.3 
-11  48.3 

-  8  20.9 

-  7  45.7 

-  1   47.1 

+1.1130 
+0.8622 
+1 .2885 
+0.8488 
+1.2868 

0.5267 
0.5267 
0.5264 
0.5264 
0.5259 

+0.1611 
0.1615 
0.16:^7 
0.1637 
0.1665 

+82  +33 
4S3  +14: 
+83:+54i 
+83+13 
+84   +53 

96  Aquarii 

B.  AG. 8184 
20  Piscium 
44  Piscium 
10  Ceti 

5i 

6 

5i 

6 

6 

-0.99 
0.95 
0.87 
0  69 
0.70 

-4.2 
4.5 
5.1 
5.5 
6.0 

-  5  45.0 
5    9.4 

-  3  23.8 
+  1  18.4 

-  0  40.9 

2  53.0 
8  11.1 

17  48.8 
7  13  18.4 

13  56.2 

+  0  47.0 
+  5  55.9 
-  8  43.3 
+10  12.0 
+10  48.6 

+0.7203 
+0.9618 
+0.6738 
-1.0775 
+1 .2045 

0.5258 
0.5258 
0.5259 
0.5271 
0.5272 

+0.1681 
0.1698 
0.1728 
0.1753 

'  0.1753 

+84+5 
+«5  +21 
4^4+3 
-30   -89 
+90   +42 

B.A.C.237 
77  Piscium 
96  Piscium 
fi  Piscium 
64  Ceti 

6i 
6 

6i 

5 

54 

-0.56 
0.48 
0.36 
0.37 
0.14 

-6.1 
6.2 
6.4 
6.7 

7.5 

+  2  45.9 

4  18.0 
6  42.2 

5  33.2 
8    2.1 

8    2  38.4 
10    2.3 

21  45.0 

22  18.5 
•  18  36.4 

-  0  51.6 
+  6  19.0 

-  6  19.6 

-  5  47.1 
-10    7.0 

-0.3296 
-0.7079 
-1.2957 
+0.0395 
+0.7063 

0.5298 
0.5315 
0.5»)1 
0.5:J52 
0.5436 

+0.1744 
0.1730 
0.1692 
0.1692 
0.1584 

+16   -55 
-  5  -S6 
-551-84 
+37  i  -31 
+90+7 

f  Ceti 
f  Arietis 
B.A.C.755 

85  Ceti 
38  Arietis 

4 
5 

64 

6 

5 

-0.12 

0.06 

-0.06 

4X).03 

0.05 

-7.4 
7.2 
7.3 

7.8 
7.2 

+  8  18.6 
10    5.5 
10    3.0 

10  15.2 

11  57.9 

19  23.6 
10    1     3.7 

1  59.6 

9  27.5 

10  35.6 

-  9  21.4 

-  3  52.0 

-  2  57.8 
+  4  15.6 
+  5  21.4 

+0.5371 
-0.4769 
-0.2907 
+0.6144 
-1 .0304 

0.5438 
0.5464 
0.5470 
0.5512 
0.5517 

+0.1578 
0.1539 
0.1531 
0.1468 
0.1459 

+71    -  3 
+  8-61 

+18   -48 
+78   +  3 
-27 .  -78 

Lalande  5725 

/  Tauri 
48  Tauri 

y  Tauri 
58  Tauri 

6 
4 
6 
4 

6 

+0.17 
0.30 
0.55 
0.57 
0.57 

-7.6 
84 
8.8 
8.8 
9.1 

+12  45.0 
12  32.6 
15    6.9 
15  21.1 
14  49.2 

20  33.4 

IJ    7  42.4 

1»    3  24.5 

5    7.9 

5  2J).3 

-  9     0.1 
+  1   45.8 

-  3  13.6 

-  1  33.9 

-  1  13.3 

-0.4474 
+1.2148 
+0.7091 
+0.6277 
+1.2103 

0.5575 
0.5641 
0.5767 
0  5776 
0.5781 

+0.1361 
0.1236 
0.0962 
0.094 1 
0.0930 

+10 
+80 
+00 
+81 
+90 

-57 
♦52 
+18 
+10 
+53 

<5»  Tauu 

63  Tauri 

cJ«  Tauri 

70  Tauri 

71  Tauri 

4 

6 

^* 

6 

+0.60 
0.59 
0.61 
0.60 
0.61 

-8.4 
8.7 
8.4 
8.9 
9.1 

+17  16.4 

16  30.5 

17  10.7 
15  40.7 
15  21.5 

6  26.4 
6  39.7 

6  56.4 

7  37.0 
■  7  56.0 

-  0  18.3 

-  0    5,5 
+  0  10.7 
+  0  49.8 
+  1     8.0 

-1 .2337 
-0.4243 
-1.0889 
+0.5186 
+0.8772 

0.5788 
0.5789 
0.5789 
0.5794 
0.5794 

+0.0916 
0.0914 
0.0910 
0.0898 
0.0894 

-51 
+11 
-34 

+70 
+90 

-73 
-50 
-73 
+  5 
+26 

75  Tauri 

e^  Tauri 

e^  Tauri 
80  Tauri 

B.A.C.  1391 

6 
4 

4 

6 
5 

+0.64 
0.62 
0.62 
0.62 
0.63 

-7.9 
9.0 
9.0 
9.1 
8.9 

+16    6.2 
15  42.5 
15  37.0 
15  23.2 
15  56.7 

8  48.9 
8  52.5 

8  54.9 

9  33.0 
9  42.9 

+  1  59.1 
+  2    2.5 
+  2    4.8 
+  2  41.5 
+  2  51.1 

+0.1871 
+0.5988 
+0.6964 
+0.9879 
+0.4286 

0.5799 
0.5799 
0.57JI9 
0.5807 
0.5807 

+0.0880 
0.0880 
0.0880 
0.0866 
0.0866 

+46 
+78 
+90 
+90 
+63 

-13 
+  9 
+15 
+34 

0 

81  Tauri 

85  Tauri 

a  Tauri 

a^  Tauri 

<fi  Tauri 

6 

5 
5 

+0.62 
0.64 
0.66 
0.66 
0.66 

-9.1 
0.2 
8.9 
9.3 
9.2 

+15  26.6 

15  36.3 

16  16.7 
15  34.4 
15  41.4 

9  45.7 

10  16.5 

11  58.9 
13  21.7 
13  24.3 

+  2  53.7 
+  3  23.4 
+  5    2.1 
+  6  21.8 
+  6  24.3 

+0.9482 
+0.8262 
+0.2775 
+1.1133 
+0.9970 

0.5807 
0.5808 
0.5822 
0.5825 
0.5830 

+0.0864 
0.0861 
0.0831 
0.081 1 
0.0802 

+90 
+iK) 
♦51 
+90 
+90 

+32i 
+23 

-8 
+45 
+36 

B.A.C.  1526 

m  Tauri 

5 
5 

+0.76 
+0.83 

-9.2 
-9.0 

+16  58.4 
+18  29.4 

20  57.2 
13    1     3.3 

-10  19.5 
-  6  22.6 

+0.2400 
+1 .0464 

0.5875 
0.5902 

+0.0676 
+0.0603 

+49 
-30 

-  9 
-72 
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ELEMENTS  1 

^OR  ' 

rHE  PR 

EDICTION  OF  OCCULTATIONS. 

:brl^ary. 

The  Star's 

At  Conjunction  ix  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Red'ns  from 
1886.0. 

Apparent 
Decli  nAtion 

Washin^n 
Maaii  Time. 

Hour  Angle 
H 

Y 

z' 

y' 

N. 

S. 

5i 

Aa 

^a 

+17°  16.4 

JA&x^raAA    ^m  M 1  lav^^ 

0.5943 

Ill   Taari 

+0*89 

-10.9 

d     h    m 
13    8     2.2 

h    m    ' 
+  0  20.4   +0.5667 

+0.0483 

0 
+75 

0 
+11 

115  Tauri 

6 

0.90 

9.8 

17  51.7 

9     9.0 

+  1  24.6   +0.0203 

0.5950 

0.0452 

+36   -18 

117  Tauri 

6       0.89 

10.1 

17     8.8 

9  30.7 

+  1   45.5 

+0.7674 

0.5956 

0.0438 

+90   +24 

119  Tauri 

5 

0.92 

9.7 

18  30.3 

11    10.8 

+  3  21.8   -0.5438 

0.5961 

0.0412 

+  4 

-55 

B.A.C.  1728 

6 

0.91 

10.3 

16  58.1 

11    13.3 

+  3  24.2+1.0148 

0.5961 

0.0412 

+90 

+41 

1140  Tauri 

6 

+0.93 

-  9.7 

+18  27.3 

11   42.7 

+  3  52.4  1  -0.4728 

0.5967 

+0.0397 

+  8 

-49 

122  Tauri 

6 

0.93 

10.4 

16  57.9 

13     9.8 

+  5  16.1 

+1 .0922 

0.5967 

0.0373 

+90  1  +48 

127  Tauri 

6 

0.96 

9.7 

18  55.2 

15  28.3 

+  7  29.3  !  -0.8047 

0.55)83 

0.0322 

-13,-71 

130  Tauri 

6 

0.98 

10.2 

17  41.0 

17  19.1 

+  9  15.8  +0.5011 

0.5988 

0.0291 

+69  j  +  9 

71  Ononis 

6 

1.09 

10.5 

19  11.4 

14    4  10.4 

-  4  18.6 

-0.8237 

0.6036 

+0.0065 

-14-71 

1 

26  Geminorum 

5^ 

+1.18 

-11.4 

+17  45.2 

14  59.4 

+  6    4.6 

+0.5582 

0.6074 

-0.0166 

+74, +14 

X  Geminorum 

4 

1.28 

12.1 

16  44.6 

15    4  50.9 

-  4  37.4 

+1.1156 

0.6108 

0.0465 

+90  ,  +49 ! 

W.  vii.,685 

6 

1.33 

12.2 

17  19.6 

10     7.6 

+  0  26.5 

+0.2617 

0.6110 

0.0576 

+51-6 

:    f  Geminorum 
1  Cancri 

6 

1.34 

12.1 

17  55.9 

13    4.6 

+  3  16.4 

-0.5147 

0.6113 

0.0638 

+  5   -54 

6 

L38 

12.7 

16    5.5 

19  51.6 

+  9  46.9 

+0.8155 

0.6115 

0.0781 

+90   +24 

1 

1 

1     3  Cancri 

6 

+1.39 

-12.4 

+17  37.0 

21   18.1 

+1 1     9.8 

-0.8002 

0.6115 

-0.0807 

-12-73 

5  Cancri 

6 

1.39 

12.5 

16  46.0 

21  35.3 

+11  26.4 

+0.0148 

0.6115 

0.0818 

+35  1  -22 

29  Cancri 

6 

1.43 

13.1 

14  35.1 

16    8    6.2 

-  2  28.3 

+1.1874 

0.6106 

0.1022 

+90! +51 

1  54  Cancri 

6 

1.46 

13.0 

15  46.2 

16  47.4 

+  5  51.9 

-0.9337 

0.6088 

0.1184 

-21 

-75! 

f  LeoniB 

5 

1.48 

13.2 

11  48.1 

17    8  53.6 

-  2  40.3 

+0.8283 

0.6045 

0.1443 

+90 

+  !8| 

'   18  Leonis 

6 

+L48 

-13.0 

+  12  20.0 

14  36.9 

+  2  49.6 

-0.5414 

0.6026 

-0.1525 

+  4   -64  1 

A  Leonis 

4i 

1.48 

12.9 

10  33.2 

23  15.1 

+11     7.5 

-0.1632 

0.5993 

0.1631 

+25   -40' 

44  Leonis 

6 

1.47 

12.6 

9  21.6 

18    6  16.4 

-  6    7.5 

-0.1667 

0.5965 

0.1706 

+25  i  -4  i  1 

1     p  Leonis 

4 

1.46 

12.5 

9  53.4 

9  21.0 

-  3     9.9 

-1.2148 

0.5953 

0.1735 

-44   -801 

48  Leonis 

5i 

1.48 

12.3 

7  32.3 

10  10.9 

-  2  22.0 

+0.9469 

0.5947 

0.1744 

+90   +23  i 

49  Leonis 

6 

+1.47 

-12.4 

+  9  14.2 

10  15.9 

-  2  17.2' -0.7343 

0.5947 

-0.1744 

-  6   -80| 

37  Seztantis 

6 

1.47 

12.1 

6  58.2 

14  48.6 

+  2     5.2  '  +0.6893 

0.5926 

0.1783 

+87 

+  6 

:  56  Leonis 

64 

1.46 

11.8 

6  47.5 

18  54.4 

+  6     1.71+0.1278 

0.5909 

0.1813 

+42 

-26 

c  Leonis 

5 

1.45 

11.8 

6  42.7 

20  51.8 

+  7  54.7   -0.1493 

0.5901 

0.1826 

+26 

-42 

'     r  Leonis 

5 

1.42 

10.7 

3  28.9 

10    8  14.3 

-  5     8.2   +0.9260 

0.5855 

0.1884 

+90 

+  19 

89  Leonis 

6 

+1.42 

-10.6 

+  3  41.4 

10  57.7 

-  2  30.9 

+0.2062 

0.5841 

-0.1893 

+47 

-23 

13  Virginis 

6 

\.?6 

8.4 

-  0    9.3 

20    5  55.2 

-  8  14.5 

+0.4130 

0.5767 

0.1914 

+60 

-12 

If  Virginis 

4 

1 .33 

8.4 

0    2.1 

6  27.6 

-  7  43.2 

+0.1883 

0.5763 

0.1912 

+46 

-24 

iCPITEK 

0  21.8 

8  28.9 

-  5  46.3 

+0.1318 

0.5791 

0.1894 

+43 

-28 

Uranus 

1 

2    5.5 

12    2.2 

-  2  20.5 

+1.1850 

0.5754 

0.1909 

+88 

+38 

y  Virginis 

3 

+1 .29 

-  7.3 

-  0  49.6 

15  58.1 

+  1  27.1 

-0.8308 

0.5729 

-0.1892 

-13 

-90 

38  Virginis 

6 

1.26 

6.7 

2  56.1 

21     0.5 

+  6  18.8 

+0.34]  1 

0.5715 

0.1877 

+55 

-15 

k  Virginis 

6 

1.25 

6.3 

3  12.0 

23  51.0 

+  9    3.4 

+0.0758 

0.5705 

0.1864 

+39 

-30 

46  Virginis 

6 

1.25 

6.3 

2  45.4 

21    0  16.0 

4  9  27.4 

-0.4497 

0.5705 

0.1864 

+10 

-63 

48  V^irginis 

6i 

1.24 

61 

3    3.1 

1  43.7 

+10  52.0 

-0.4230 

0.5698 

0.1856 

+11 

-61 

0  Virginis 

4i 

+  1.23 

-  5.4 

-  4  55.9 

4  23.7 

-10  33.5 

+0.9877 

0.5690 

-0.1841 

+85 

+23 

65  Virginis 

6 

1.18 

5.1 

4  19.8 

10  20.7 

-  4  48.9 

-0.7084 

0.5672 

0.1810 

-  6 

-90 

66  Virginis 

6 

1.17 

4.9 

4  34.2 

10  53.2 

-  4  17.5 

-0.5613 

0.5672 

0.1804 

+  3 

-72' 

2 1  Virginis 

t>4 

1.16 

4.3 

5  52.9 

13  30.4 

-  1  45.7 

+0.3025 

0.5664 

0.1786 

+52 

-181 

^^  Virginis 

5 

1.15 

4.3 

5  40.2 

14  12.3 

-  1     5.3 

-0.0374 

0.5664 

0.1784 

+31 

-37! 

,  80  Virginis 

6 

+1.14 

-  4.4 

-  4  49.0 

15  47.8 

+  0  26.9  -1.1929 

0.5658 

-0.1771 

-42 

-90 

88  Virginis 

64 

1.10 

3.6 

6  16.2 

21  31  5 

+  5  58.8   -0.7126 

0.5645 

0.1728 

-  7 

-90: 

'      -  B  A.C.4647»i«Z<. 

64 

1.08 

3.0 

7  30.0 

22    0  31.6 

+  8  52.8 

+0.0325 

0.5637 

0.1702 

4.34 

-33 

,  94  Virginis 

64 

1.04 

2.2 

8  20.9 

5  37.5 

-10  11.7 

+0.0498 

0.5625 

0.1658 

+35 

-32 

95  Virginis 

6 

1.04 

2.0 

8  46.2 

5  49.1 

-10     0.5 

+0.4520 

0.5625 

0.1657 

+60 

-10 

K  Virginis 

4 

+1.02 

-  1.5 

-  9  44.6 

8  35.9 

-  7  19.3 

+1 .0002 

0.5620 

-0.1630 

+81 

+24 

^'LibrsB 

6 

0.85 

+  0.7 

11  260 

23    3  29.0 

+10  55.4 

-0.1344 

0.5590 

0.1429 

+22 

-42 

^2  LibriE 

54 

0.84 

0.7 

10  57.0 

4  34.8 

+11  59.0 

-0.7962 

0.5589 

0.1416 

-15 

-90 

y  Librae 

44 

0.66 

3.2 

14  24.4 

22  20.5 

+  5    9.0 

+0.5229 

0.5567 

0.1196 

+61 

-5 

1    If  Libras 

6 

0.63 

3.7 

15  18.4 

24    2  16.6 

+  8  57.3 

+1.0202 

0.5562 

0.1140 

+75 

+27 

.  48  Librs 

54 

+0.53 

+  3.7 

-13  56.9 

8  49.7 

-  8  42.6 

-1.1416 

0.5556 

-0.1047 

-45 

-90 

49  Libre 

6 

+0.54 

+  4.5 

-16  11.8 

9  48.7 

-  7  45.5 

+1.1442 

0.5555 

-0.1032 

+74 

+39 
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ELEMENTS  FOR  THE  PREDICTION  OF  000DLTATI0N8. 


FEBRUABT. 


Thb  Stab's 


liTame. 


^  Ophiuchi 
24  Scorpii 

B.A.G.6894 
pi  Sugittarii 
p<  Sagittarii 

B.A.C.6710 

e>  Sagittarii 
e^  Sagittarii 


Bed'ni 

1  from 

liag. 
4i 

1886.0. 

Aa 

Ai 

4-o!38 

+  5:4 

5i 

+0.32 

6.0 

^\ 

-0.29 

7.0 

4 

0.56 

6.3 

6i 

0.56 

6.4 

6 

-0j62 

+  5.9 

oh 

0.63 

5.3 

H 

-0.63 

+  5.1 

Apparent 
Decunai 


ition. 


-16 
17 

18 
18 
18 


21.8 
31.2 
28.7 
3.6 
31.1 


-18  29.0 

16  33.2 

-16  23.3 


At  CoKJOKcnosr  nr  B.  A. 


Waahington 
lieanlSme. 


27 
28 


h 
0 

4 

8 
8 
8 


m 

4.6 
54.6 
38.1 
47.7 
51.8 


16  15.7 
18  5.3 
18  58.1 


Hour  Ane^e 
H 


h 
•i'6 
+10 
-11 
-II 
-11 


m 

2.0 
42.3 
15.4 
52.2 
48.2 


4  38.3 
2  52.2 
2     1.0 


+0.0126 
+0.8814 
+0.1524 
+0.3047 
+0.8164 

+1.1460 
-0.8033 
-1 .0264 


0.5542 
0.5540 
0.5484 
0.5450 
0.5450 

0.5437 
0.5433 
0.5433 


-0.0825 

-0.0750 

+0.0068 

0.0440 

0.0440 

+0.0547 
0.0575 

+0.0588 


Limitliif 


N. 


o 
+24 

+73 

+25 

+38 

+72 

+72 

-30- 
-40 


8.  I 


I 


o 

-34 
+17 
-26 
-17 
+13; 

^1 
-90 
-90 


MARCH. 


g  Sagittarii 
3  Capricorni 

B.A.C.7063 
r'  Capricorni 

f>  Capricorni 
Lalande  40522 

8  Aquarii 

9  Aquarii 
18  Aquarii 

X  Capricorni 


MXRCURT 

44  Pitcium 

10  Ccti 

B.A.C.237 

77  Piacium 
fi  Piscium 
64  Ceti 

f  I  Ceti 

^  Arietia 
B.A.C.755 
85  Ceti 
38  Ariotis 

Lalande  5725 

/  Tauri 
48  Tauri 

y  Tauri 
58  Tauri 

63  Tauri 
fP  Tauri 

70  Tauri 

71  Tauri 
75  Tauri 

e^  Tauri 
fisTonri 

80  Tauri 

B.  AC.  1391 

81  Tauri 

85  Tauri 
a  Tauri 
at  Tauri 
(j«  Tauri 

B.A.C.1526 

m  Tauri 
111  Tauri 


5 

-0.68 

+  4.8 

3 

0.77 

3.8 

6i 

0.80 

3.6 

6i 

0.83 

3.4 

H 

-0.84 

+  3.2 

6 

0.89 

2.6 

(>i 

0.89 

2.2 

6|| 

0.89 

2.3 

5i 

0.94 

1.3 

5^ 

-^.97 

+  0.2 

6 

0.83 

-  6.3 

6 

-0.84 

-  6.5 

^i 

0.76 

7.1 

6 

0.72 

7.3 

5 

0.66 

8.0 

H 

0.51 

8.6 

4 

-0.49 

-  8.6 

5 

0.44 

8.6 

ei 

0.45 

8.6 

6 

0.38 

9.0 

5 

o.a5 

8.7 

6 

-0.27 

-  8.9 

4 

-0.17 

9.5 

6 

+0.06 

9.6 

4 

0.08 

9.6 

6 

0.06 

9.9 

6 

+0.08 

-  9.4 

5i 

0.10 

9.1 

6 

0.09 

9.6 

6 

0.10 

9.8 

6 

0.13 

8.6 

4 

fO.11 

-  9.7 

4 

0.11 

9.7 

6 

0.11 

9.8 

5 

0.12 

9.6 

6 

0.11 

9.8 

6i 

+0.13 

-  9.8 

1- 

0.16 

9.6 

5 

0.15 

9.9 

5 

0.15 

9.8 

5 

0.25 

9.8 

5 

+0.32 

-  9.5 

5i 

+0.38 

-10.2 

15  47.5 
15  8.4 
15  26.1 
15  32.4 


-15 
14 
13 
13 
13 


21.2 
55.4 

29.7 
58.6 
22.0 


-11  53.5 


KEW 

-  2 
+  1 


30.7 
18.4 


-  0  40.9 

+  2  45.9 

4  18.0 

5  33.2 
8  2.1 


+  8 
10 
10 
10 
11 

+12 
12 
15 
15 
14 

+16 
17 
15 
15 
16 


18.6 

5.5 

3.0 

15i2 

57.9 

45.0 
32.5 
6M 
21.0 
49.1 

30.4 
10.6 
40.6 
21.4 
6.2 


+15  42.4 
15  36.9 
15  23.1 
15  56.5 

15  26.5 

+15  36.2 

16  16.6 
15  34.3 

15  41.3 

16  58.3 

+18  29.3 
+17  16.4 


2  32.2 
13  55.3 
18  56.8 
22  2.0 


22  59.9 
8  44.3 
22.0 
58.4 
37.2 


9 

9 

21 


S  9  0.9 


MOON. 


6 


8 


10 


11 


0 
19 

19 
8 

15 
3 
0 

0 

6 

7 

15 

16 

2 

13 

9 

U 

11 

12 
13 
13 
14 
15 

15 
15 
15 
15 
16 


44.1 
6.3 

43.8 
20.1 
40.9 
53.2 

8.9 

56.2 
36.9 
32.8 
2.8 
11.2 

14.0 
30.1 
32.6 
18.3 
40.2 

52.2 

9.2 

50.8 

10.1 

4.3 

8.0 
10.4 
49.4 
59.5 

2.4 


12 


16  33.8 

18  18.8 

19  43.5 
19  46.3 

3  30.8 

7  43.9 
14  55.4 


+  5  18.9 

-  7  39.3 

-  2  47.0 
+  0  12.5 


+  1 
+10 

+11 
+11 
-  0 


8.5 
35.0 
11.6 
46.9 
55.5 


+10  7.6 


0 
6 


2.2 
12.6 


-  5  36.3 
+  6  37.4 
-10  15.1 
+  1  35.0 

-  2  47.1 


-  2 
+  3 
+  4 
+11 
-11 


1.3 

28.5 
22.7 
38.2 
15.6 


-  1  32.5 
+  9  21.0 
+  4  42.0 
+  6  24.0 
+  6  45.2 


+  7 

+  8 
+  8 
+  9 
+10 

+10 
+10 
+10 
+10 
+10 

+11 

-10 

-  9 

-  9 

-  1 

+  2 

+  9 


54.6 
11.0 
51.1 

9.7 
2.0 

5.5 

7.8 

45.5 

55.3 

58.1 

28.3 
50.5 
28.7 
26.1 
58.4 

5.5 
1.1 


-1.2012 
-1.0445 
-0.2724 
+0.1334 

+0.0185 
+0.5428 
0.9763 
-0.3742 
+0.3073 

+0.1387 


-0.1520 
-1.1048 

+1.1735 
-0.3619 
-0.7437 
-0.0004 
+0.6659 

+0.4976 
-0.5213 
-0.3327 
+0.5748 
-1.0799 

-0.4927 
+1.1841 
+0.6773 
+0.5984 
+1.1860 

-0.4659 
-1.1382 
+0.4664 
+0.8494 
+0.i:>IO 

+0.5693 
+0.6681 
+0.9629 
+0.3957 
+0.<>232 

+0.7980 
+0.2444 
+1.0912 
+0.9734 
+0.2088 

-1 .0952 
+0.5423 


0.5417 
0.53.98 
0.5390 
0.5384 

0.5384 
0.5366 
0.5364 
0.5:i63 
0.5344 

0.5326 


0.4522 
0.5307 

0.5308 
0.5328 
0.5346 
0.5379 
0.5447 

0.5447 
0.5471 
0.5475 
0.5504 
0.5509 

0.5556 
0.5613 
0.5712 
0.5719 
0.5725 

0.5728 
0.5728 
0.5732 
0.5733 
0.5736 

0.5736 
0.5736 
0.5740 
0.5742 
0.5742 

0.5746 
0.5750 
0.5760 
0.5760 
0.5799 

0.5818 
0.5851 


+0.0698 
0.0850 
0.0917 
0.0956 

+0.0967 
0.1087 
0.1096 
0.1100 
0.1232 

+0.1346 


0.1322 
0.1761 

+0.1760 
0.1752 
0.1737 
0.1697 
0.1589 

+0.1580 
0.1537 
0.1530 
0.1469 
0.1460 

+0.1361 

0.1228 
0.0956 
0.0934 
0.0923 

+0.0JK)7 
0.0904 
0.0891 
0.0889 
0.0875 

+0.0873 
0.0873 
0  0861 
0.0859 
0.0859 

+0.0847 
0.0825 
0.0797 
0.0797 
0.0666 

+0.0594 
+0.0465 


-56 
-38 
+10 
+33 

+26 

+62 
-30 
+  6 
+46 

+38 


+23 

-32 


-90 
-90 
-51 
-27 

-34 
-  4 

-90 
-58 
-17 

-27 


-41 
-89 


+90  439 
+14  ;  -56 

-71-83 
+:)4'-34 
+84+5 


+67 
+  6 
••16 
+74 
-36 


-  5 
-65 
-51 
+  1 

-78 


+  7j-60 
+90  I +48 
488 1 +13 
+78 1  +  9 
+90i+58 


+  8 
-39 
+67 
+90 
+46 

+75 

+87 
+90 
+60 
+90 


-53 
-7:^ 
+  3 
+84 
-15 

+  7 
+13 

4i« 

-  2 

+30 


+90  >  +21 


+50 
+90 
+90 
+47 

-35 
+73 


-10 
+43 
+34 
-10 

-72 
+10 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 


MARCH. 


Thb  Stab's 


Ifamc 


113  Tauri 
115  Tauri 
117  Taori 

119  Tauri 
B.A.C.1728 

120  Tauri 
122  Tauri 
127  Tauri 
130  Tauri 

71  Ononis 

26  Geminorom 
A  Geminorum 
W.vii.685 
/  Geminorum 
1  Oancri 

3  Cancri 

5  Cancri 
29  Cancri 
54  Cancri 

§  Leonis 

18  Leonis 

A  Leonis 
44  Leonis 

p  Leonis 
46  Leonis 

49  Leonis 
37  Sextantis 
56  Leonis 

e  Leonis 

r  Leonis 

89  Leonis 

Jupiter 

13  Virginis 

fj  Virginis 

Ukanus 

y  Virginis 

3c)  Virginis 

I     k  Virginis 

I  46  Virginis 

:  48  Virginis 

;     6  Virginis 
.  65  Virginis, 
j  66  Virginis 
I     /'Virginis 
/^Virginis 

80  Virginis 
88  Virginis 

B.  A  C.4647muZt 

94  Virginis 

95  Virginis 

K  Virginis 
^1  Libra 
^^  Libra 
18  Libra 
y  Librie 

f  Libra 
48  Libra 


Sed'ns  from 

Hag. 
6i 

1886.0. 

Aa 

Ai 

+0*38 

-10.4 

6 

0.39 

10.0 

6 

0.39 

10.2 

5 

0.42 

9.9 

6 

0.41 

10.5 

6 

+0.42 

-  9.9 

6 

0.43 

10.5 

6 

0.47 

9.8 

6 

0.49 

10.3 

6 

0.62 

10.3 

5i 

+0.74 

-11.2 

4 

0.90 

11.7 

6 

0.96 

11.6 

6 

0.99 

11.4 

6 

1.06 

12.1 

6 

+1.08 

-11.6 

6 

1.08 

11.9 

6 

1.19 

12.7 

6 

1.27 

12.3 

5 

1.39 

13.1 

6 

+1.42 

-12.8 

4i 

1.47 

12.9 

6 

1.51 

12.8 

4 

1.52 

12.5 

H 

1.52 

12.8 

6 

+1.53 

-12.6 

6 

1.56 

12.7 

61 

1.58 

12.5 

5 

1.57 

12.3 

5 

1.62 

12.0 

6 

+1.63 

-11.8 

6 

1.67 

10.3 

4 

1.66 

10.3 

3 

+1.66 

-  9.4 

6 

1.66 

8.9 

6 

1.65 

8.5 

6 

1.65 

8.5 

6i 

1.65 

8.3 

4i 

+1.66 

-  7.9 

6 

1.64 

7.5 

6 

1.64 

7.4 

61 

1.65 

7.0 

5 

1.65 

6.9 

6 

+1.63 

-  6.9 

61 

1.63 

6.1 

61 

1.63 

5.5 

61 

1.62 

4.8 

6 

1.62 

4.7 

4 

+1.62 

-  4.3 

6 

1.52 

2.0 

51 

1.51 

1.8 

6 

1.50 

-  1.8 

41 

1.41 

+  0.5 

6 

+1.38 

+  1.3 

51 

+1.30 

+  1.5 

Apparent 
Decunotii 


on. 


+16  35.7 
17  51.7 

17  8.5 

18  30.3 
16  58.1 


+18 
16 

18 
17 
19 

+17 
16 
17 
17 
16 

+17 
16 
14 
15 
11 

+12 

10 
9 
9 
7 

+  9 
6 
6 
6 
3 


+ 
+ 


3 
0 
0 
0 

1 

0 
2 
3 
2 
3 


27.3 
57.9 
55.2 
41.0 
11.4 

45.2 
44.6 
19.6 
55.9 
5.5 

37.0 
46.0 
35.1 
46.2 

48.1 

20.0 
33.2 
21.6 
53.4 
32.3 

14.2 

58.2 
47.5 
42.7 

28.9 

41.4 

56.8 
9.4 
2.2 

40.0 

49.7 
56.1 
12.0 
45.4 
3.1 


-  4  55.9 
4  19.8 

4  34.2 

5  .S2.9 

5  40.2 

-  4  49.0 

6  16.2 

7  30.0 

8  21.0 
8  46.3 


.  9 
II 
10 
10 
14 


44.7 
26.0 
57.0 
41.2 
24.5 


•15  18.5 
13  57.0 


At  Cokjitkction  hi  R.  a. 


Washington 
Mean  Time. 


13 


h    m 

15  38.9 

16  4.3 
16  266 
18  10.0 
18  12.6 


13 


14 


15 


18 
20 
22 
0 
II 


42.9 
12.8 
3.')  .8 
30.1 
44.1 


22  56.9 

13  19.9 

18  48.6 

21  52.2 

4  54.6 


16 


17 


6 
6 

17 
2 

19 


24.1 
42.1 
35.5 
33.9 
9.4 


1     1.7 

9  51.5 

17     1.1 

20    8.7 
20  59.5 


21 

18  1 

5 

7 

19 

22 

19  14 

16 
17 
21 


90 


91 


2 

7 

10 

11 

12 

15 
21 
21 

0 
0 


4.5 
41.2 
50.1 
48.8 
16.4 

0.5 
30.7 
56.3 
28.6 
18.7 

54.2 
53.1 
41.4 
6.0 
32.5 

lO.l 
1.1 

32.9 
7.5 

48.5 


2  22.3 

7  59.0 

10  55.2 

15  54.2 

16  5.5 


33 


33 


18 
13 
14 
15 

7 


48.3 
12.6 
16.6 
14.1 
32.9 


11  22.5 
17  44.8 


HoorAnj^ 


& 

+  9 
+10 
+10 
-II 
-II 

-II 

-  9 

-  7 

-  5 
+  5 


m 
43.0 
7.5 

28.9 
51.5 
49.0 

19.9 
.')3.3 
35.6 
45.6 
2.9 


-  8  10.1 
+  5  39.4 
+10  55.3 
-10    8.2 

-  3  22.2 

-  1  56.2 

-  1  38.9 
+  8  49.0 

-  6  33.5 
+  9  23.6 


-  8 

-  0 
+  6 
+  9 
+10 

+10 

-  9 

-  5 

-  3 
+  7 


57.6 
27.9 
25.4 
26.1 
14.9 

19.7 
14.0 
14.3 
20.1 
42.2 


+10  20.3 
+  2  14.5 
+  4  34.8 
+  5    6.0 

+  8  47.8 

-  9  48.6 

-  5  0.4 

-  2  18.0 

-  1  54,3 

-  0  30.9 


+  2 

+  7 
+  8 
+10 
+11 

-11 

-  5 

-  2 
+  1 
+  2 


1.1 
39.8 
10.5 
39.6 
19.1 

10.4 
45.5 
55.5 
53.1 
4.0 


+  4  41.1 

-  1  32.9 

-  0  31.1 
+  0  24.3 

-  7  50.6 


^  4 
+  2 


8.9 
0.4 


+1.2715 
-0.0137 
+0.7442 
-0.5860 
+0.!«)54 

-0.5  J  05 
+1.0767 
-0^498 
+0.4766 
-0.8650 

+0.5409 
+1.1166 
+0.2462 
-0.5423 
+0.8126 

-0.8307 
-0.0033 
+1.1912 
-0.9576 
+0.8322 

-0.5542 
-0.1698 
-0.1730 
-1 .2294 
+0.9508 

-0.7432 
+0.6905 
+0.1253 
-0.1534 
+0.9251 

+0.2050 
-0.2227 
+0.4091 
+0.1879 
+1 .0780 

-0.8293 
+0.3379 
+0.0720 
-0.4505 
-0.4239 

+0.9770 
-0.7087 
-0.5641 
+0.2951 
-0.0422 

-1.1885 
-9.7114 
+0.0255 
+0.0425 
+0.4425 

+0.9854 
-0.1449 
-0.7989 
-1.2106 
+0.5025 

+0.9938 
-1.1437 


0.5854 
0.5854 
0.5860 
0.5861 
0.5861 

0.5866 
0.5871 
0.5883 

0.5889 
0.5929 

0.5961 
0.5987 
0.5994 
0.5997 
0..5999 

0.6001 
0.5999 
0.5995 
0.5984 
0-5961 

0.5950 
0.5927 
0.5910 
0.5902 
0.5899 

0.5899 
0.5887 
0.5878 
0.5874 
0.5844 

0.5837 
0.5849 
0.5792 
0.5790 
0.5804 

0,5769 
0  5760 
0.5753 
0.5750 
0.5748 

0.5748 
0.5736 
0.5735 
0.5729 
0.5727 

0.5727 
0.5717 
0.5712 
0.5712 
0.5707 

0.5702 
0.5679 
0.5678 
0.5675 
0.5656 

0.5652 
0.5643 


+0.0450 
0.0444 
0.0434 
0.0406 
0.0406 

+0.03f)2 
0.0368 
0.0320 
0.0282 

+0.0063 

-0.0161 
0.0448 
0.0565 
0.0626 
0.0763 

-0.0796 
0.0799 
0.1003 
0.1161 
0.1420 

-0.1503 
0.1612 
0.1689 
0.1719 
0.1729 

-0.1729 
0.1770 
0.1802 
0.1816 
0.1880 

-0.1892 
0.1901 
0.1922 
0.n)23 
0.1927 

-0.1907 
0.1892 
0.1880 
0.1879 
0.1872 

-0.1862 
0.1830 
0.1826 
0.1811 
0.1805 

-0.1796 
0.1753 
0.1 72<) 
0.1685 
0.1683 

-0.1657 
0.1457 
0.1444 
0.1431 
0.1212 


Limitiiig 
Parallels. 


N. 


+90 
+34 
+90 
+  1 
+90 

+  5 
+90 
-16 
+67 
-17 

+73 
+90 
+50 
+  4 
+90 

-14 
+34 

+90 
-22 
+90 

+  4 
+25 
+25 
-46 
+90 

-  7 

+88 
+42 
+26 
+90 

+47 
+22 
+60 
+46 

+88 

-12 
+55 
+38 
+10 
+11 

+85 

-  6 
+  3 
+51 
+31 

-42 

-  7 
+:54 
+35 
+60 

+81 
+22 
-15 

-49 
+59 


S.  • 


-0.1163+75 
-0.1064! -46 


o 

+70 
-20 
+22 
-58 
+40 

-52 
+46 
-71 
+  8 
-71 

+13 
+49 

-  7 
-56 
+24 

-73 
-23 

+52 
-75 
+18 

-m 

-41 
-42 
-80 
+23 

-79 
+  6 
-26 
-42 
+19 

-23 
-48 
-12 
-24 
+29 

-90 
-16 
-31 
-63 
-61 

+22 
-90 
-73 
-18 
-37 

-90 
-90 
-33 
-32 
-10 

+22 
-43 
-90 
-90 

-  6 

+25 
-90 


I 
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OCCULTATIONS,   1886. 


ELEMENTS  FOR  THE  PREDICTION  OF  0CCULTATI0N8. 

t 

MARCH. 

1 

Thb  Stab'b 

At  CosJUKcnoN  ix  R.  A. 

LimitiDS  > 
Paralleb. 

Kame. 

Mag. 

6 

5i 

H 
4 

Bed'nB  from 
1886.0. 

Apparent 
Decimation. 

Washington 
Mean  Time. 

Hour  Angle 

Y 

x' 

V 

N. 

0 
+74 

+2:^ 

+73 

+23 

+36 

S. 

+36^ 
-35 
+15 

-28 
-19 

Aa 

^6 

I 

1 

49  Li  brie 
^  Ophiucbi 
34  Scorpii 
B.A.C.6294 

pi  Sagittarii 

+1*32 
1.16 
1.13 
0.51 
0.22 

+  2.2 
3.6 
4.2 
7.1 
7.2 

-16°  IL8 

16  21.8 

17  31.2 

18  28.7 
18    3.6 

d     h    m 
93  18  42.2 
»4    8  35v4 
13  18.1 
i26  16     L3 
^7  15  56.2 

h    ni 
+  2  55.7 

-  7  39.4 

-  3     6.4 

-  2     4.6 

-  2  56.0 

+1.1128 

-0.0071 
+0.8482 
+0.1222 
+0.2718 

0.5640 
0.5622 
0.5614 
0.5516 
0.5459 

-0.1 050 

0.0835 

-0.0765 

+0.0064 

0.0439 

p<  Sagittarii 

B.  A.C.67I0 
«!  Sagittarii 
0^'  Sagittarii 
/3  Capricorni 

6i 

6 

5i 

bh 
3 

+0.22 

0.14 

0.12 

+0.11 

-0,10 

+  7.3 
7.1 
6.4 
6.4 
5.5 

-18  31.1 
18  29.0 
16  33.2 
16  23.3 
15    8.4 

16    0.2 

23  21.2 

)»8    1   10.3 

2    2.8 

20  56.3 

-  2  52.1 
+  4  14.9 
+  6    0.4 
+  6  51.3 
+  1     9.3 

+0.7787 
+  1.1074 
-0.9204 
-1.0532 
-1.0745 

0.5459 
0  5441 
0.5436 
0.5436 
0.5390 

+0.0439 
0.0546 
0.0574 
0.0587 
0.0851 

+72 
+72 
-32 
-42 
-41 

+11 
+36 
-W 
-90 
-90 

B.A.C.7063 
r'  Capricorni 
T*  Capricorni 

Lalande  40522 
8  Aquarii 

64 

6i 

5i 

6 

6i 

-0.16 
0.19 
0.20 
0.30 
0.29 

+  5.3 
5.3 
5.2 
4.7 
4.3 

-15  26.1 
15  32.4 
15  21.2 
14  55.3 
13  29.6 

40    1  57.4 

5  2.5 

6  0.3 

15  44.7 

16  22.4 

+  6     1.2 
+  9    0.5 
+  9  56.5 

-  4  37.0 

-  4    0.4 

-0.3029 
+0.1016 
-0.0129 
+0.5082 
-1 .0053 

0.5379 
0.5372 
0.5370 
0.5348 
0.5347 

+0.0914 
0.0955 
0.0967 
0.1086 
0.1096 

+  8 

+:ii 

+25 
+59 
-32 

-53 
^2!» 
-35 
-6 

-1)0 

1 

9  Aquarii 
18  Aquarii 

X  Capricorni 
B.  A.  C.  7620 
B.  AC.  7774 

6i 
5i 
5i 

6(1 
6i 

-0-30 
0.40 
0.47 
0.49 
0.57 

+  4.4 
3.6 
2.5 

1.9 

+  0.8 

-13  58.5 
13  21.9 
11  53.5 

10  50.9 
9  :i6.5 

16  58.8 

30  4  38.1 
16    2.6 
19  40.6 

31  7  38.7 

-  3  25.2 
+  7  52.9 

-  5    3.1 

-  1   31.6 
+10    5.1 

-0.4047 
+0.2770 
+0.1144 
-0.5459 
-0.2023 

0.5347 
0.5327 
0.5310 
0.5305 
0.5286 

+0.1100 
0.1230 
0.1343 
0.1380 
0.1480 

+  5 
+45 
+36 
(1 
+26 

-60 
-19 
-28 
-72 
-47 

!  67  Aquarii 

6i  1  -0.64 

-  0.7 

-  7  33.6 

21   15.7 

-  0  42.2 

-0.3727  1  0,5288 

+0.1581 

+12 

-58 

APRIL. 

X  Aquarii 

4 

-0.67 

-  0.9 

-  8  11.2 

1    2    6.3 

+  3  59.9 

+1.0914 

0.5288 

+0.1612 

+82 

+31 

78  Aquarii 

81  Aquarii 

82  Aquarii 
0  Aquarii 

96  Aquarii 

6i 
64 

64 
4 

54 

-0.68 
0.69 
0.69 
0.72 
0.72 

-  1.0 
1.3 
1.4 
2.0 
2.4 

-  7  48.6 
7  40.4 
7  11.2 
6  39.8 
5  44.9 

3    7.1 

6  39.0 

7  14.9 
13  20.4 
15  57.5 

+  4  59.0 
+  8  24.5 
+  8  59.5 

-  9    5.9 

-  6  33.4 

+0.8418 
+1 .2642 
+0.8260 
+1.2639 
+0.6980 

0.5285 
0.5286 
0.5286 
0.5287 
0.5289 

+0.1619 
0.1642 
0.1643 
0.1674 
0.1687 

+«3 

+8:J 

+83 
484 
+84 

+13 
+50 
+12 
+50 
+  4 

B.A.C.8184 

20  PiBciuh) 

6 
54 

-0.73 
0.75 

-  2.9 
3.8 

-  5     9.3 

-  3  23.8 

NEW 

21  11.9 
3    6  41.7 

MOON, 

-  1  28.3 
+  7  44.5 

+0.9363 
+0.6533 

0.5293 
0.5300 

+0.1710 
0.1743 

+85 

+81 

+19 
+  2 

64  Ceti 

54 

0.68 

8.8 

+  8    2.1 

5    6  16.8 

+  5     8.3 

+0.7154 

0.5492 

0.1608. 

+90 

+  8 

^  Ceti 

^  Arietis 
B.A.C.755 
85  Ceti 
38  ArietiR 

4 

5 

64 

6 

5 

-0.67 
0.64 
0.65 
0.62 
0.60 

-  8.8 
9.0 
9.0 
9.4 
9.2 

+  8  18.6 
10    5.5 
10     3.0 

10  15.1 

11  57.8 

7    3.4 

12  39.3 

13  34.5 
20  58.4 
22     5.9 

+  5  53.4 
+11   18.4 
-11  48.1 

-  4  38.7 

-  3  33.4 

+0.5466 
-0.4641 
-0.2745 
+0.6339 
-1.0095 

0.5495 
0.5521 
0.5523 
0.5554 
0.5559 

+0.1603 
0.1559 
0.1551 
0.1489 
0.1479 

+71 
+  9 
+19 
+81 
-25 

-  2 

-60 
-48 
+  4 

-78 

Lalande  5725 

/  Tauri 
18  Tauri 

y  Tauri 
58  Tauri 

6 
4 
6 
4 
6 

-0.56 
0.50 
0.33 
0.33 
0.34 

-  9.5 
10.0 
10.1 
10.2 
10.4 

+12  44.9 
12  32.5 
15    6.8 
15  21.0 
14  49.1 

6  8     0.9 
19    9.4 

7  15     1.7 

16  46.7 

17  8.5 

+  6     1.8 

-  7  12.4 
+11  58.4 
-10  20.3 

-  9  59.2 

-0.4220 
f  1.2575 
+0.76:16 
+0.6831 
+  1.2726 

0.5600 
0.5649 
0.5738 
0.5746 
0.5747 

+0.1377 
0,1247 
0.0%*9 
0.0940 
0.0937 

+11 

+90 
+90 
+89 
+90 

-55 
+58 
+18 
+14 
+65 

.     d>  Tauri 

63  Tauri 

;     d' Tauri 

70  Tauri 

71  Tauri 

4 

6 
54 

6 
6 

-032 
0.32 
0.31 
0.31 
0.31 

-  9.7 

10.0 

9.8 

10.2 

10.3 

+17  16.3 

16  30.4 

17  10.6 
15  40.6 
15  21.4 

18    6.6 
18  20.1 

18  36.9 

19  18.4 
19  37.6 

-  9     3.3 

-  8  50.2 

-  8  34.0 

-  7  54.0 

-  7  35.4 

-1.1954 
-0.3770 
-1.0510 
+0.5749 
+0.9376 

0.5752 
0.5752 
0.5754 
0.5756 
0.5758 

+0.0f>21 
0.0919 
0.0910 
0.0906 
0.0895 

-45 
+13 

-:io 

+76 

+90 

-ra 
-47 
-73 

+  8 
+30 

75  Tauri 

e^  Tauri 

;     ^  Tauri 

80  Tauri 

B.A.C.1391 

6 
4 
4 

6 
5 

-0.28 
0.30 
0.30 
0.31 
0.29 

-  9.3 
10.3 
10.3 
10.4 
10.2 

+16    6.1 
15  42.4 
15  36.9 
15  23.1 
15  56.6 

20  31.5 
20  35.1 

20  37.6 

21  16.5 
21  26.5 

-  6  43.5 

-  6  40.1 

-  6  37.6 

-  6    0.1 

-  5  50.4 

+0.24 1 3 
+0.6580 
+0.7568 
+1.0534 
+0.4860 

0.5762 

0.5762 
0.5762 
0.5762 
0.5766 

+0.0880 
O.O80O 
0.0878 
0.0871 
0.0864 

+49 
+86 
+J)0 
+90 
+67 

-II 
+13 

+1» 
+40 
+  3 

81  Tauri 
85  Tauri 

6 

64 

-0.30 
-0.29 

-10.4 
-10.3 

+15  26.5 
+15  36.2 

21  29.3 

22  0.7 

-  5  47.7 

-  5  17.4 

+1.0118   0.5766 
+0.8884 !  0.5766 

+0.0864 
+0.0859 

+90 
+90 

436 
+27 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


APRIL. 

Ths  Stab's 

At  GoNjuxdioii  IN  K.  A. 

Limiting 
PanOleU. 

Nvne. 

Majt. 

Bed'ns  from 
1886.0. 

Apparent 
DecllnatUm 

Washington 
MeaaTbne. 

Hour  Angle 

Y 

X' 

y' 

N. 

S. 

Aa 

/^6 

8 

II 

o       / 

d     h    m 

h    m 

o 

o 

a  Tauri 

1 

-0J^7 

-10.2 

+16  16.6 

7  23  45.2 

-  3  36.8 

+0.3;M8 

0.5774 

+0.0829 

+56 

-  5 

'     ff»  Tauri 

5 

0M6 

10.5 

15  34.3 

8    1     9.7 

-  2  15.2 

+1.1839 

0.5776 

0.0808 

+90 

+53 

o«  Tauri 

5 

0.28 

10.5 

15  41.3 

1  12.5 

-  2  12.5 

+1.0659 

0.5778 

0.0808 

+90 

+41 

B.A.C.15% 

5 

0.20 

10.3 

16  58.3 

8  56.3 

+  5  14.5 

+0.3025 

0.5806 

0.0674 

+63 

-  5 

m  Tauri 

5 

0.15 

9.9 

18  29.3 

13    9.4 

+  9  18.4 

-1.0012 

0.5822 

0.0601 

-27 

-72 

111    Tauri 

5i 

-0.09 

-10.4 

+17  16.4 

20  21.7 

-  7  45.2 

+0.6424 

0.5847 

+0.0472 

+84 

+16 

115  Tauri 

6 

0.08 

10.3 

17  51.7 

21  30.8 

-  6  38.6 

+0.0861 

0.5851 

0.0444 

+40 

-15 

117  Tauri 

6 

0.08 

10.5 

17    8.5 

21  53.4 

-  6  15.9 

+0.8468 

0.5a51 

0.0441 

+90 

+29 

119  Tauri 

5 

0.06 

10.1 

18  30.3 

23  37.1 

-  4  37.0 

-0.4886 

0.5856 

0.0406 

+  7 

-50 

B.A.C.1728 

6 

0.06 

10.6 

16  58.1 

23  39.7 

-  4  34  4 

+1.0993 

0J)856 

0.0404 

+90 

+48 

-1^  Tauri 

6 

-0.05 

-10.1 

+18  27.3 

9    0  10.2 

-  4    5.1 

-0.4146 

0.5859 

+0.0399 

+11 

-45 

122  Tauri 

6 

0.04 

10.6 

16  57.9 

1  40.5 

-  2  38.2 

+1.1809 

0.5861 

0.0368 

+90 

+57 

1«7  Tauri 

6 

-0,03 

10.0 

18  55.2 

4     4.5 

-  0  19.6 

-0.7523 

0.5868 

0.0325 

-  9 

-71 

130  Tauri 

6 

0.00 

10.5 

17  41.0 

5  59.6 

+  1  31.2 

+0.5803 

0.5871 

0.0287 

+77 

+14 

71   Orionis 

6 

+0.11 

10.1 

19  11.4 

17  19.9 

-11  33.9 

-0.7679 

0.5897 

+0.0070 

-10 

-71 

as  Geminorum 

5i 

+0.23 

-10.8 

+17  45.2 

10    4  41.8 

-  0  37.8 

+0.6528 

0.5911 

-0.0160 

+86 

+19 

A  Geminorum 

4 

0.42 

11.1 

16  44.6 

19  20.9 

-10  32.0 

+1.2303 

0.5920 

0.0426 

+90 

+62 

W.vii.685 

6 

0.49 

10.8 

17  19.6 

11    0  56.9 

-  5    8.8 

+0.3541 

0.5920 

0.0557 

+55 

-  3 

/*  Geminorum 

6 

0.51 

10.5 

17  55.9 

4    4.8 

-  2    8.1 

-0.4436 

0.5918 

0.0616 

+  9 

-48 

1   Cancri 

6 

0.60 

11.2 

16    5.5 

11  17.9 

+  4  48.6 

+0.9276 

0.5917 

0.0752 

+90 

+31 

3  Cnncri 

6 

+0.61 

-10.6 

+17  37.0 

12  49.7 

+  6  16.8 

-0.7364 

0.5914 

-0.0784 

-  8 

-73 

5  Cancri 

6 

0.61 

10.9 

16  46.0 

13    8.3 

+  6  34.» 

+0.0997 

0.5915 

0.07H7 

+41 

-17 

54  Cancri 

6 

0.86 

11.1 

15  46.2 

\Sk    9  35.4 

+  2  15.6 

-0.8760 

05885 

0.1147 

-16 

-75 

o*  Cancri 

5^ 

0.88 

11.0 

15  45.4 

12  10.0 

+  4  44.4 

-1.1628 

0.5882 

0.1184 

-41 

-75. 

f  Leonis 

5 

1.05 

11.9 

11  48.1 

13    2  42.9 

-  5  15.2 

+0.9317 

0.5855 

0.1405 

+90 

+25 

18  Leonis 

6 

+1.11 

-11.6 

+12  20.0 

8  46.9 

+  0  35.3 

-0.4790 

0.5843 

-0.1485 

+  8'-«) 

A  Leon^ 

4i 

1.20 

11.7 

10  33.2 

17  54.6 

+  9  22.9 

-0.0937 

0.5824 

0.1591 

+29   -36 

•  44  Leonis 

6 

1J27 

11.8 

9  21.6 

14    1  18.3 

-  7  2i).6 

-0.1037 

0.5809 

0.1667 

+29   -381 

p  Leonis 

4 

1.30 

11.5 

9  53.4 

4  320 

-  4  22.9 

-1.1787 

0.5799 

0.1702 

-40 

-80 

48  Leonis 

5i 

1.32 

12.1 

7  32.3 

5  24.4 

-  3  32.5 

+1.0316 

0.5798 

0.1710 

+90 

+2i) 

49  Leonis 

6 

+1.31 

-11.7 

+  9  14.2 

5  29.6 

-  3  27.5 

-0.6871 

0.5795 

-0.1717 

-3 

-80 

37  Sextan tis 

6 

1.36 

11.9 

6  58.2 

10  15.3 

+  1     7.9 

+0.7625 

0.5790 

0.1749 

+90 

+10 

56  Leonis 

61 

1.40 

11.7 

6  47.5 

14  31.7 

+  5  15.1 

+0.1873 

0.5781 

0.1784 

+46 

-23 

e  Leonis 

5 

1.41 

11.6 

6  42.7 

16  34.1 

+  7  13.1 

-0.0970 

0.5777 

0.1798 

+29  -39 

r  Leonis 

5 

1.53 

11.5 

3  28.9 

15    4  21.7 

-  5  24.5 

+0.9838 

0.5760 

0.1864 

+90   +23 

89  Leonis 

6 

+1.55 

-11.3 

+  3  41.4 

7  10.2 

-  2  42.1 

+0.2494 

0.5757 

-0.1876 

+49  -20 

Jupiter 

+  2  13.5 

18  47.7 

+  8  30.4 

-0.4830 

0.5784 

0.1892 

+  9 

-66 

13  Virginis 

6 

1.70 

10.5 

-  0    9.4 

16    2  32.7 

-  8    0.7 

+0.4313 

0.5729 

0.1915 

+62 

-11 

ij  Virginis 

4 

1.70 

10.4 

0    2.2 

3    5.7 

-  7  28.9 

+0.2064 

0.5729 

0.>915 

+47   -231 

Uranus 

1  12.7 

5    8.2 

-  5  30.6 

+0.9995 

0.5745 

0.1922 

+89   +22 1 

y  Virginis 

3 

+1.76 

-  9.7 

-  0  49.7 

12  41.6 

+  1  46.8 

-0.8310 

0.5721 

-0.1904 

-12  -901 

:)8  Virginis 

6 

1.79 

9.4 

2  56.2 

17  45.1 

+  6  39.7 

+0.3386 

0.5721 

0.1892 

+55   -16 

^    k  Virginis 

6 

1.81 

9.0 

3  12.0 

20  35.6 

+  9  24.2 

+0.0674 

0.5715 

0.1883 

+381-31 

46  Virginis 

6 

180 

9.0 

2  45.4 

21     0.7 

+  9  48.4 

-0.4586 

0.5717 

0.1882 

+  9 1  -64  ' 

1  48  Virginis 

61 

1.81 

8.9 

3    3.1 

22  28.2 

+11   12.8 

-0.4353 

0.5716 

0.1876 

+10   -621 

d  Virginis 

4h 

+1.85 

-  8.7 

-  4  55.9 

17    1     7.8 

-10  13.1 

+0.9725 

0.5715 

-0.1866 

+85 1  +22 

65  Virginis 

6 

1.86 

8.1 

4  19.8 

7    2.3 

-  4  30.9 

-0.7323 

0.5712 

0.1835 

-  7,-90i 

66  Virginis 

6 

1.87 

8.1 

4  34.2 

7  34.4 

-  4     0.0 

-0.5871 

0.5712 

0.1832 

+  2   -75 " 

l^  Virginis 

61 

1.89 

7.8 

5  52.9 

10  10.1 

-  1  29.7 

+0.2709 

0.5712 

0.1819 

+50 

-20 

I*  Virginis 

5 

1.89 

7.8 

5  40.2 

10  51.4 

-  0  49.9 

-0.0678 

0.5712 

0.1813 

+30 

-39' 

1 

88  Virginis 
B.A.C.4647 

6i 

+1.90 

-  6.9 

-  6  16.2 

18    4.4 

+  6    8.0 

-0.7509 

0.5712 

-0.1765 

-  9   -90 

61 

1.94 

6.5 

7  30.0 

21     1.2 

+  8  58.7 

-0.0119 

0.5712 

0.1741 

+32   -.35 

94  Virginis 

61 

1.95 

5.9 

8  21.0 

18    2    0.8 

-10  12.2 

-0.0034 

0.5708 

0.1699 

+32 

-35 

95  Virginis 

6 

1.95 

5.8 

8  46.3 

2  121 

-10     1.3 

-0.3954 

0.5708 

0.1698 

+57 

-13 

K  Virginia 

4 

1.97 

5.5 

9  44.7 

4  55.0 

-  7  24.1 

-0.9350 

0.5708 

0.1672 

+81 

+19 1 

fi  Libre 

6 

+1.97 

-  3J2 

-11  26.1 

23  15.0 

+10  17.6 

-0.2152 

0.5708 

-0.1477 

+18 

-48 

P  Libra 

51 

+1.95 

-  3.0 

-10  57.1 

10    0  18.5 

+11  18.9 

-0.8714 

0.5707 

-0.1464 

-20 

-90 

426 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 

APRIL. 

'1 

?HB  Stab's 

At  Ocauimcnom  n  B.  A. 

Panlkl£ 

Name. 

6 
6 

Bed*iia  fhmi 
1880.0. 

Deoi&iitioB. 

HonrAa^ 

r 

x> 

y' 

N. 

+55 
+75 
+74 
+17 
+73 

8. 

Aa 

Ai 

y  Libra 

ff  Libre 
49  Librs 

^  Ophiuchi 
24  Scorpii 

+1*95 
1.94 
1.92 
1.84 
1.81 

-($7 
0.0 

+  1.1 
2.6 
3.4 

-14**  24.5 

15  18.5 

16  11.8 

16  21.9 

17  31.2 

d    h   m 
19  17  24.2 

21  10.8 
dO    4  24.2 

18    3.5 

22  41.1 

h-  m 
+  3  48.8 
+  .7  27  5 
-  9  34.2 
+  3  36.7 
+  8    4.7 

+0.4031 

+0.8900 
+0.9984 
-0.1269 
+0.7171 

0.5700 
0.5700 
0.5696 
0.5686 
0.5677 

-0.1232 
0.1183 
0.1068 
0.0858 

-0.0779 

+17 
+25 
-42 
+  6 

B.A.C.6294 

d  Sagittarii 
pi  Sagittarii 
p^  Sagittarii 
B.A.C.67I0 

51 

6 

4 

(> 

41.34 
1.06 
1.04 
1.04 
0.95 

+  8.0 
9.2 
8.9 
9.0 
9.2 

-18  28.7 
19    9.1 
18    3.6 
18  31.1 
18  28.9 

SIS    0  26.9 

22  3.4 

23  59.5 
94    0    3.7 

7  19.2 

+  8    8.8 
+  5    2.7 
+  6  55.3 
+  6  59.2 
-  9  59.5 

-0.0435 
+1.2103 
+0.0968 
+0.6029 
+0.9262 

0.5568 
0.5503 
0.5497 
0.5497 
0.5474 

+0.0065 
0.0409 
0.0440 
0.0440 
0.0549 

+14 
+71 
+25 

+60 
+72 

-37 

+19 

-29 

0 

421 

el  Sagittarii 

B.A.C.7063 
r>  Capricorni 
T*  Capricorni 
La  ande  40522 

5i 

54 
6 

•fO.94 
0.63 
0.59 
0.58 
0.47 

+  8.6 
8.2 
8.4 
8.2 
7.8 

-16  332 
15  26:i 
15  32.4 
15  21.2 
14  55.3 

9    6.9 
9ff    9  41.2 

12  45.3 

13  42.8 
23  25.0 

-  8  15.2 

-  8  27.5 

-  5  29.1 

-  4  33.3 
+  4  51.0 

-1.0914 
-0.4785 
-0.0755 
-0.1879 
+0.3355 

0.546i5 
0.5385 
0.5379 
0.5375 
0.5349 

+0.0577 
0.0920 
0.0959 
0.0973 
0.1091 

-45 
-  1 
+21 
+15 
+47 

-90 
-65 

-:iy 

-46 
j-16 

8  Aquarii 

9  Aquarii 
18  Aquarii 

X  Capricorni 
B.A.C.7620 

6i 
64 
51 
54 
64 

+0.47 
0.46 
0.32 
0.20 
0.17 

+  7.3 
7.5 
7.0 
6.0 
5.4 

-13  29.6 
13  58.5 
13  21.9 
11  53.4 
10  50.8 

3«    0    2.7 

0  38.9 

12  17.2 

23  42.0 

ar    3  20.4 

+  5  27.5 
+  6    2.6 
-  6  40.2 
+  4  24.0 
+  7  55.9 

-1.1763 
-0.6771 
+0.1069 
-0.0516 
-0.7076 

0.5347 
0.5339 
0.5317 
0.5293 
0.5286 

+0.1095 
0.1104 
0.1230 
0.i:)48 
0.1378 

-4H  -90 

-  5 '  -72 
+34   -29 
+3?7   -38 

-  9|-90 

B.  A.C.7774 

67  Aquarii 

A  Aquarii 

78  Aquarii 

81  Aquarii 

64 
64 

4 

64 

64 

+0.07 

-0.05 

0.11 

0.11 

0.13 

+  4.4 
3.0 
2.8 
2.6 
2.3 

-  9  36.4 

7  33.5 

8  11.2 
7  48.6 
7  40.4 

15  20.5 

38    5    0.2 

9  52.0 

10  53.1 

14  25.9 

-  4  25.4 
+  8  50.1 
-10  26.7 

-  9  27.4 

-  6    0.9 

-0.3570 
-0.5158 
+0.9535 
+0.7057 
+1.1316 

0.5270 
0.5261 
0.5261 
0.525!) 
0.5260 

+0.1483 
0.1584 
0.1615 
0.1622 
0.1644 

+12 
+  4 
+«2 

+82 
+83 

-57 
-6!) 
+21  i 
+  5 
+35 

82  Aquarii 

^  Aquarii 

96  Aquarii 

B.A.C.8184 

Venus 

64 
4 

54 
6 

-0.14 
0.18 
0.20 
0.23 

+  2.1 
1.5 
1.1 

+  0.5 

-  7  11.2 
6  3.9.8 
5  44.9 
5    9.3 
2  57.8 

15     1.9 
21     8.9 
23  46.5 
99    5    2.1 
12    7.3 

-  5  25.9 
+  0  30.3 
+  3    3.2 
+  8    9.7 

-  8  57.7 

+0.6958 
+1.K)68 
+0.5906 
+0.8224 
-0.3489 

0.5261 
0.5264 
0.5266 
0.5268 
0.4875 

+0.1640 
0.167a 
0.1693 
0.1714 
0.1612 

+83 
+84 
+73 
+«5 
+15 

+  4 

435 
-  3 

+11 

-56 

20  Piscium 
10  Ceti 
1    ^  B.A.C.237 

54 
6 

64 

-0.2J) 

0.39 

-0.44 

-  0.6 
2.7 

-  4.1 

-  3  23.7 

-  0  40.8 
+  2  45.9 

14  33.8 

39  10  23.4 

22  51.2 

-  6  35.6 
-11  21.5 
+  0  43.8 

+0.5490 
+1.1041 
-0.3895 

0.5279 
0.5322 
9.5356 

+0.1751 
0.1786 
0.1784 

+71 
+90 
+13 

-6 
+32; 

-59. 

• 

MAY. 

77  Piscium 

Mkrcurt 
96  Piscium  * 
fi  Piscium 

1 

6 
5 

-0.45 

0.48 
0.48 

-  5.0 

6.2 
6.1 

+  .4  18.0 
3  45.4 
6  42.2 
5  33.2 

NEW 

1    6    5.5 
7  36.2 

17  32.1 

18  4.8 

MOON. 

+  7  44.8 
+  9  12.7 

-  5    9.9 

-  4  38.2 

-0.7499 
+0.1005 
-1.3065 
+0.0160 

0.5383 
0.5107 
0.5430 
0.5431 

+0.1773 
0.1711 
0.1741 
0.1739 

• 

-  7 
+40 
-57 
+36 

-811 

-28  i 
-84' 
-33 

1     y  Tauri 

(Ji  Tauri 

€3  Tauri 

4 
4 
6 

-0.49 
0.50 
0.50 

-10.2 
10.0 
lO.I 

+15  21.0 
17  16.3 
16  30.4 

4  23  24.2 

5  0  42.5 
0  55.7 

-  1  55.2 

-  0  39.8 

-  1  58.4 

+0.7875 
-1 .0730 
-0.2600 

0.5812 
0.5814 
0.5816 

+0.0965 
0.0946 
0.0944 

+90 
-32 

+2C» 

+20. 

-73 

-39 

Ai  Tauri 

70  Tauri 

71  Tauri 
75  Tauri 

e^  Tauri 

H 
6 

6 
6 
4 

-0.50 
0.49 
0.49 
0.49 
0.49 

-10.1 
10.3 
10.3 
10.0 
10.3 

+17  10.6 
15  40.6 

15  21.4 

16  6.1 
15  42.4 

1   12.3 

1  52.9 

2  11.8 

3  4.6 

3    8.1 

-  0  11. 1 
+  0  28.0 
+  0  46.3 
+  1  37.1 
+  1  40.5 

-0.9264 
+0.6852 
+1.0450 
+0.3545 
+0.7676 

0.5817 
0.5820 
0.5820 
0.5825 
0.5825 

+0.0940 
0.0928 
0.0924 
0.0909 
0.0909 

-20 
+90 
+90 
+57 
+90 

-73 

+14. 

+38 

-5 

+19 

ffl  Tauri 
80  Tauri 

B.A.C.I391 
61  Tauri 
85  Tauri 

4 

6 
5 
6 
6i 

-0.49 
0.48 
0.48 
0.48 
0.48 

-10.3 
10.3 
10.2 
10.3 
10.3 

+15  36.9 
15  23.1 
15  56.6 
15  26.5 
15  36.2 

3  10.5 
3  48.6 

3  58.5 

4  1.3 
4  31.9 

+  1  42.9 
+  2  19.6 
+  2  29.1 
+  2  31.8 
+  3     1.3 

+0.8656 
+1.1614 
+0  6005 
+1.1218 
+0.9993 

0.5825 
0.5829 
0.5829 
0.5829 
0.5834 

+0.0907 
0.0895 
0.0893 
0.0893 
0.0881 

+90 
+90 
+79 
+90 
+90 

+25 
+49 
+  9 
+15 
+35 

a  Tauri 
a^  Tauri 

1 
5 

-0.461-10.2 
-0.47 !  -10.4 

+16  16.6 
+15  41.3 

6  14.3 

7  39.8 

+  4  39.9 
+  6    2.3 

+0.4539 
+11790 

0.5838 
0.5845 

+0.0858 
+0.0828 

465 
+90 

+  I 

+52] 
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ELEMENTS  FOE  THE  PEEDIOTION  OP  OCCULTATIONS. 

i 

« 

• 

MAT. 

Thb  STAB'8 

At  CoKJUxonoN  or  E.  A. 

Limitinir 
jParallels. 

Ifamc 

Hag. 

Bed'ns  from 
1886.0. 

Anparent 
Deounation. 

Washingtan 
Heanl&e. 

Hoar  Angle 
R 

Y 

«' 

^ 

N. 

S. 
+  5 

A« 

A^ 

B.A.C.1626 

5 

-0*44 

-idU 

+16''  58.3 

d     h    m 
ff  15  14.3 

'k    m 
-10  40.1 

+0.4338 

0.5873 

+0.0698 

+6l 

1   m  Taori 

5 

0.42 

10.3 

18  29.3 

19  22.2 

-  6  41.4 

-0iJ527 

0.5890 

0.0617 

-16 

-72 

111   Taari 

£i 

0.38 

10.4 

17  16.4 

6    2  26.0 

+  0    6.5 

+0.7861 

0.591 1 

0.0473 

+90^24  1 

115  Taori 

6 

0.38 

10.3 

17  51.7 

3  33.9 

+  1  11.9 

+0.2:J58 

0.5913 

0.0463 

+49 

-  7 

,117  Taari 

6 

0.38 

10.4 

17     8.5 

3  56.0 

+  1  33.2 

+0.9908 

0.5914 

0.0458 

+90 

+39 

119  Taari 

5 

-0.37 

-10.3 

+18  30.3 

5  37.7 

+  3  11.1 

-0.3313 

0.5921 

+0.0423 

+16 

-39 

B.A.C.J728 

6 

0.37 

10.5 

16  58.1 

5  40.2 

+  3  13.5 

+1.2448 

0.5921 

0.0422 

+90 

•»65 

1'^  Taari 

6 

0.37 

10.3 

18  27.3 

6  10.2 

+  3  42.4 

-0.2578 

0.5920 

0.0417 

+20 

-34 

127  Taari 

6 

0.34 

lOil 

18  55.2 

10    0.1 

+  7  23.5 

-0.5885 

0.5930 

0.0359 

+  1 

-57 

130  Taari 

1 

6 

0.33 

10.4 

17  41.0 

11  53.2 

+  9  12.3 

+0.7364 

0.5932 

0.0302 

+90 

+23 

'     ^  Orionis 

6 

-0.28 

-10.1 

+19  41.4 

18  22.7 

-  8  33.0 

-1.1609 

0.5946 

+0.0169 

-42 

-71 

71  Orionis 

6 

0.25 

10.1 

19  11.4 

23    1.9 

-  4    4.5 

-0.5901 

0.5950 

+0.0078 

+  1 

-56 

26  Geminoram 

51 

-0.15 

10.3 

17  45.2 

7  10  14.1 

+  6  41.8 

+0.8314 

0.5D58 

-0.0148 

+90 

+31 

W.Tii.,685 

6 

+0.04 

10.0 

17  19.6 

8    6  17.2 

+  1*  58.9 

+0.5516 

0.5946 

0.0552 

+74 

+10 

f  Geminoram 

6 

0.07 

9.8 

17  55.9 

9  24.0 

+  4  58.5 

-0J2436 

0.5938 

0.0619 

+21 

-35 

1  Cancri 

6 

+0.16 

-10.1 

+16    5.5 

16  35.4 

+11  53.5 

+1.1306 

0.5925 

-0.0754 

+90 

+48 

3  Cancri 

6 

0.17 

9.7 

17  37.0 

18    7.2 

-10  38.3 

-a.5338 

0.5923 

0.0779 

+  5 

-57 

5  Cancri 

6 

0.17 

9.9 

16  46.0 

18  25.5 

-10  20.6 

+0.3041 

0.5919 

0.0789 

+54 

-  6 

54  Cancri 

6 

0.42 

9.7 

15  46i2 

•  14  55.4 

+  9  22.9 

-0.6697 

0.5865 

0.1140 

-  3 

-71 

qI  Cancri 

5i 

0.45 

9.6 

15  45.4 

17  30.9 

+11  52.6 

-0.9583 

0.5857 

0.1184 

-22 

-75 

^  Leonis 

5 

+0.63 

-10.3 

+11  48.1 

10    8  12.9 

+  2    2.1 

+1.1452 

0.5812 

-0.1395 

+90 

+42 

18  Leonis 

6 

0.70 

9.9 

12  20.0 

14  21.9 

+  7  57.6 

-0.2750 

0.5789 

0.1478 

+19 

-46 

A  L«oniB 

4i 

0.82 

10.0 

10  33.2 

23  38.8 

-  7    5.6 

+0.1046 

0.5761 

0.1582 

+41 

-25 

44  Leonis 

6 

0.92 

10.0 

9  21.6 

11    7  11.2 

+  0  10.7 

+0.0911 

0.5740 

0.1658 

+40 

-27 

45  Leonis 

6 

0.94 

9.6 

10  20.4 

8  13.4 

+  1   10.8 

-1.0735 

0.5737 

0.1667 

-30 

-80 

p  Leonis 

4 

+0.96 

-  9.6 

+  9  53.4 

10  29.0 

+  3  21.6 

-0.9977 

0.5729 

-0.1690 

-24 

-^ 

48  Leonis 

5i 

0.99 

10.4 

7  32.3 

11  22.5 

+  4  13.1 

+1.2342 

0.5727 

0.1698 

+90 

+48 

49  Leonis 

6 

0.98 

9.8 

9  14.2 

11  27.8 

+  4  18.2 

-0.5014 

0.5727 

0.1 69H 

+  7 

-64 

37  Sextantis 

6 

1.05 

10.3 

6  58.2 

16  19.9 

+  9    0.0 

+0.9594 

0.5716 

0.1736 

+90 

+23 

56  Leonis 

61 

1.11 

10.1 

6  47.5 

20  42.4 

-10  46.7 

+0.3718 

0.5705 

0.1769 

+58 

-13 

c  Leonis 

5 

+1.11 

-  9.9 

+  6  42.7 

22  47.7 

-  8  45.8 

+0.0828 

0.5699 

-0.1784 

+40 

-29 

r  Leonis 

5 

li«7 

10.1 

3  28.9 

19  10  53.3 

+  2  54.5 

+1.1609 

0.5672 

0.1849 

+90 

+38 

89  Leonis 

6 

1.30 

9.8 

3  41.4 

13  46-2 

+  5  41.4 

+0.4148 

0.5667 

0.1862 

+61 

-12 

JUPITXR 

+  2  52.3 

22  38.1 

-  9  44.9 

-0.4172 

0.5737 

0.1887 

+12 

-61 

13  Virginis 

6 

1.54 

9.2 

-  0    9.4 

13    9  40.8 

+  0  55.0 

+0.5707 

0.5643 

0.1902 

+73 

-  3 

^  Virginis 

4 

+1.55 

-  9.1 

-  0    2.2 

10  14.7 

+  1  27.8 

+0.3398 

0.5644 

-0.1903 

+55 

-16 

Urahus 

0  52.6 

10  53.5 

+  2    5.3 

+1.0740 

0.5653 

0.1906 

+89 

+28 

V  Virginis 

3 

1.65 

8.4 

0  49.6 

20    6.5 

+10  59.4 

-0.7268 

0.56:{9 

0.1894 

-  6 

-90 

38  Virginis 

6 

1.71 

8.2 

2  66.1 

14    1  18.1 

-  7  59.6 

+0.4465 

0.5635 

0.1885 

+63 

-10 

k  Virginis 

6 

1.75 

8.2 

3  12.0 

4  13.2 

-  5  10.5 

+0.1689 

0.5634 

0.1875 

+44 

-25 

46  Virginis 

6 

+1.74 

-  8.1 

-  2  45.4 

4  38.7 

-  4  45.9 

-0.3651 

0.5634 

-0.1873 

+14 

-57 

48  Virginis 

61 

1.76 

8.0 

3    3.1 

6    8.6 

-  3  19.0 

-0.3445 

0.5634 

0.1870 

+16 

-56 

d  Virginis 

41 

1.81 

8.1 

4  55.9 

8  52.2 

-  0  41.0 

+1.0720 

0.5635 

0.1859 

+85 

+2<) 

65  Virginis  " 

6 

1.85 

7.4 

4  19.8 

14  55.7 

+  5  10.2 

-0.6617 

0.5636 

0.1831 

-3-83 

66  Virginis 

6 

1.85 

7.4 

4  34J2 

15  28.5 

+  5  41.9 

-0.5165 

0.5637 

0.1828 

+  6-69 

ii  Virginis 

61 

+1.89 

-  7.2 

-  5  52.9 

18    8.1 

+  8  16.0 

+0^3457 

0.5639 

-0.1816 

+55 

-16 

/ '  Virginis 

5 

1.89 

7.2 

5  40.2 

18  50.a 

+  8  56.7 

+0.0017 

0.5639 

0.1811 

+34 

-35 

88  Virginis 

61 

1.96 

6.3 

6  16.2 

Iff    2  13.3 

-  7  55.3 

-0.7033 

0.5642 

0.1765 

-  6 

-89  1 

B.A.C.4647iii«2<. 

61 

2.00 

6.2 

7  30.0 

5  13.9 

-  5    0.8 

+0.0361 

0.5643 

0.1743 

+:« 

-33 

94  Virginis 

61 

2.04 

5.7 

8  21.0 

• 

10  19.6 

-  0    5.6 

+0.0344 

0.5648 

0.1704 

+34 

-33 

95  Virginis 

6 

+2.04 

-  5.6 

-  8  46.3 

10  31.1 

+  0    5.6 

+0.4:^ 

0.5648 

-0.1699 

+60 

-10 

K  Virginis 

4 

2.08 

5.4 

9  44.7 

13  17.3 

+  2  46.1 

+0.9761 

0.5633 

0.1679 

+81 

+22 

^>  Libra 

6 

2.18 

3.2 

11  26.1 

16    7  55.4 

-  3  14.2 

-0.2271 

0.5670 

0.1487 

+  18 

-48 

^9  Librs 

51 

2.18 

2.9 

10  57.0 

8  59.8 

-  2  12.0 

-0.8894 

0.5670 

0.1476 

-21 

-90! 

'  y  Libra 

41 

2.28 

0.8 

14  24.5 

17    2  16.2 

-  9  31.4 

+0.3579 

0.5685 

0.1255 

+49 

-15  i 

11  Libra 

6 

+2.30 

-  0.3 

-15  18.5 

6    4.2 

-  5  51.3 

+0.8358 

0.5688 

-0.1199 

+75 

+13  i 

49  Libra 

6 

+2.31 

+  0.8 

-16  11.8 

13  19.9 

+  1     9.3 

+0.9296 

0.5690 

-0.1094 

+74 

+20, 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 

1 

Thb  Star's 

At  GoHJUKcnoN  in  B.  A. 

Limiting 
ParaUela.j 

Xanic. 

Mag. 

4^ 
5i 

6i 

Bed'ns  from 
1886.0. 

* 

Apparent 
Deolmation. 

Washington 
Mean  Tune. 

Hour  Angle 
H 

F 

0.5693 
0.5692 
0.5685 
0.5607 
0.5564 

-0.0879 

0.0799 

-0.0648 

+0.0047 

0.0294 

N. 

+1§ 
+63 
+72 
+  3 
+71 

1 
S. 

-49^ 
0 
+52 
-50 
+29 

Aa     1     A6 

^  Ophiucbi 
1  24  Scorpii 
;  29  Ophiuchi 
1         B.A.C.62<)4 
Lalande  35497 

^•2.31    ^  2!8 
2.32 '      3.5 
2.32       4.8 
2.06       9.4 
1.94      10.8 

-16  21.9 

17  31.2 

18  43.0 

18  28.6 

19  24.4 

d     h    m 

18    3     0.6 

7  37.8 

16  38.8 

30    9    2.6 

23  36.0 

h    m 

-  9  38.4 

-  5  10.7 
+  3  31.6 

-  5  27.6 
+  8  36.6 

-0.2276 
+0.6101 
+1.2303 
-0.2383 
+1.0259 

!         B.  AC.  6536 
1     d  Sagittarii 
pi  Sagittarii 
p*  Sagittarii 
B.A.C.6710 

6 
5 
4 

6(1 
6 

■hi  .91 
1.86 
1.85 
1.85 
1.77 

+11.0 
11.2 
11.2 
11.2 
11.8 

-19  27.9 
19    9.1 
18    3.5 
18  310 
18  28.9 

ai   2    1.7 

6  24.3 

8  19.6 

8  23.3 

15  34.1 

+10  57.5 

-  8  48.6 

-  6  57.1 

-  6  53.5 
+  0    3.2 

+  1.1649 
+0.9865 
-0.1275 
+0.3770 
+0.6895 

0.5556 
0.5540 
0.5537 
0,5534 
0.5509 

+0.0330 
0.0405 
0.0430 
0.0437 
0.0548 

+71 
+71 
+12 
+42 
+69 

+43 
+25; 
-43 
-14 
+  5 

B.A.C.7063 
r'  Capricorni 
r^  Capricorni 

Lalande  40522 
9  Aquarii 

eh 

•5i 

6 

6i 

+1.47 
1.43 
1.42 
1.31 
1.29 

+11.9 
11.8 
11.8 
11.7 
11.4 

-15  26.0 
15  32.3 
15  21.1 
14  55.2 
13  58.4 

99  17  41.1 

20  43.8 

21  40.9 
33    7  19.6 

8  33.0 

+  1  20.2 
+  4  17.2 
+  5  12.6 

-  9  26.7 

-  8  15.6 

-0.7347 
-0.3344 
-0.4484 
+0.0681 
-0.8431 

0.5411 
0.539f) 
0.5394 
0.5363 
0.^358 

+0.0918 
0.0949 
0.0971 
0.1085 
0.1105 

-16 
+  7 
+  1 
+31 
-21 

-90 
-56 
-64 
-31 
-90 

1  18  Aquarii 
X  Capricorni 
B.A.C.7620 
!         B.  AC.  7774 
67  Aquarii 

5i 

6i 
6i 

+1.16 
1.03 
0.99 
0.87 
0.74 

+11.1 

■  10.3 

9.9 

9.1 

7.6 

-13  21.8 

11  53.3 

10  50.7 

9  36.3 

7  33.5 

20    8.6 

»4    7  32.3 

11   10.8 

23  12.1 

35  12  55.5 

+  2  58.9 

-  9  58.0 

-  6  26.0 
+  5  13.9 

-  5  26.8 

-0.1622 
-0.3245 
-0.9808 
-0.6306 
-0.7814 

0.5322 
0.5289 
0.5282 
0.5261 
0.5238 

+0.1231 
0.1348 
0.1379 
0.1483 
0.1584 

+  19 
+12 
-27 
-  3 
-11 

-45' 

-55 

-90 

-80 

-90 

X  Aquarii 

78  Aquarii 

i  81  Aquarii 

82  Aquarii 

0  Aquarii 

4 

6i 
6i 

eh 
4 

+0.66 
0.67 
0.64 
0.63 
0.57 

+  7.5 
7.4 
7.1 
6.9 
6.3 

-  8  II.I 
7  48.4 
7  40.3 
7  11.1 
6  39.7 

17  49.2 

18  50.7 

22  24.9 

23  1 .2 
36    5  11.1 

-  0  41.7 
+  0  18.0 
+  3  45.9 
+  4  21.2 
+10  20.3 

+0.6926 
+0.4427 
+0.8738 
+0.4367 
+0.8833 

0.5234 
0.5232 
0.5232 
0.5231 
0.5231 

+0.1614 
0.1620 
0.1642 
0.1644 
0.1677 

+81 

+83 
+61 
+84 

+  3 
-11 
+15 
-11 
+15 

96  Aquarii 
B.  AC.  8184 

20  Piscium 
24  Piscium 

10  Ceti 

1 

5i 

6 

bh 

6 

6 

+0.55 
0.49 
0.41 
0.39 
0.26 

+  5.8 
5.3 
4.1 
4.1 
1.7 

-  5  44.8 
5     9.2 
3  23.6 
3  47.2 

-  0  40.8 

7  50.1 

13     8.5 

22  45.7 

37    1  21.5 

Irt  47.8 

-1 1     5.4 

-  5  56.2 
+  3  24.1 

+  5  55.4 

-  1     9.2 

+0.3241 
+0.5759 
+0.3117 
+1.1965 
+0.8970 

0.5231 
0.5232 
0.5242 
0.5244 
0.5279 

+0.16SK) 
0.1711 
0.1748 
0.1754 
0.1786 

+53 
+73 
+53 

+87 
+90 

-17 
-  3 
-18 

+40 
+16 

B.  AC.  237 

i  77  Piscium 
fi  Piscium 
1  64  Ceti 

f »  Ceti 

eh 

6 
5 
bh 
4 

+0.17 

0.13 

+0.05 

-0.09 

0.09 

+  0.0 

-  1.3 

2.5 

4.7 

4.8 

+  2  46.0 

4  18.1 

5  33.3 
8    2.1 
8  18.6 

38  7  22.9 
14  41.4 

39  2  46.4 

22  40.7 

23  26.9 

+1 1     3.4 
-  5  51.4 
+  5  51.3 

+  1     7.8 
+  1  52.5 

-0.5811 
-0.9284 
-0.1371 
+0.6151 
+0.4491 

0.5322 
0.5345 
0.5398 
0.5502 
0.5507 

+0.1787 
0.1778 
0.1747 
0.1649 
0.1643 

+  3 

-18 
+27 
+78 
+64 

-74 

-86 
-42 

+  1 

-  8 

^  Arietis 

B.A.C.755 
85  Ceti 
38  Arietis 

Lalande  5725 

5 

eh 

6 
5 
6 

-0.11 
0.12 
0.16 
0.16 
0.21 

-  5.6 

5.8 
6.2 
6.6 
7.2 

+10    5.5 

10    3.0 

10  15.2 

.     11  57.9 

12  45.0 

30  4  59.5    +7  14.2-0.5286 
5  54.0    +  8    6.9   -0.3406 

1 3  1 1 .6    -  8  50.0  '  +0.5892 

14  17.9;  -  7  45.9-1.0361 

31  0     1.9|  +  1  38.2,-0.4102 

0.5539 
0.5542 
0.5588 
0.5594 
0.5653 

+0.1606 
0.1600 
0.1538 
0.1529 
0.1432 

+  6 
+16 
+76 
-27 
+12 

-66 
-52 

+  1 

-78 
-55 

1   /  Tauri 

4 

-0.27 !  -  7.8 

+12  32.6 

10  54.4  1  -1 1  52.0  +1 .2891    0.5724   +0.13031 

+90 

464 

1 

JUNE. 

48  Tauri 

6 

-0.31 

-  9.1 

+15    6.9 

1    6  10.5 

+  6  42.7 

+0.8796 

0.5839 

+0.1027 

+90  +25 

y  Tauri 
Ji  Tauri 
63  l^auri 
&i  Tauri 
0>  Tauri 

4     -0.31 
4        0.31 
6    ,    0.32 
bh     0.31 
4    1    0.32 

-  9.1 

9.3 
9.2 
9.3 
9.3 

+15  21.0 
17  16.3 

16  30.4 

17  10.6 
15  42.4 

7  51.8 
9    9.(1 
9  21.9 
!»  38.2 
1 1   32.2 

+  8  20.2 
+  \)  34.5 
+  9  47.0 
+  10     2.7 
+11  52.4 

• 

+0.8072 
-1.0375 
-0.2308 
-0.8919 
+0.7956 

0.5853 
0.5858 
0.5864 
0.5864 
0.5875 

+0.0999 
0.0980 
0.0969 
0.0967 
0.0936 

+90 
-2<> 
+22 
-18 
+90 

+21 

-38 
-73 
+21 

0i  Tauri 
a  Tauri 

4      -0.32 
1        0.33 

-  9.3 
9.5 

+15  36.9 
16  16.6 

11   34.6    +11  54  8 
14  35.3    -  9  11.3 

+0.8931 
+0.4909 

0.5875 
0.5889 

+0.0935 
+0.0883 

+90 
+68 

+27 
*3, 

SJKW 

Mooy, 

1 

26  Geminorum 

5i'    0.28 

10.0 

17  45.2 

3  17  24.2 

-  8  20.4 

+0.9727  1  0.6042 

-0.0141 

+90  +41' 

W.vii.685 
/  Geminorum 

6    ,-0.16 
6     -0.15 

-  9.4 

-  9.3 

+17  19.6 
+17  55.9 

4  12  55.3 
15  57.3 

+10  24.5 
-10  40.7 

+0.7308   0.6030 
-0.0502 , 0.6023 

-0.0545 
-0.0607 

+90 
+32 

+21 
-24 
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ELEMENTS  FOR  ' 

rHE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 

The  .Stak'u 

1 

At  Conjunctiox  in  K.  A. 

Limiting 
Parallels. 

1                Kame. 

Mag. 

5 
6 
6 

4i 
6 

Ked'ns  from 
1886.0. 

Apparent 
Declination 

Waahington 
Mean  Tune. 

Hoar  Angle        ^ 
H       1       ^ 

x' 

y 

N.     S. 

1 

1 

Aa 

Ad 

g  Gemtnorum 
3  Cancri 
5  Cancri 
^*  Cancri 
d^  Cancri 

-0*13 
0.08 
0.08 

-0.04 
0.00 

-  ao 

9.0 
9.2 

8.7 

8.7 

+18°  47.1 
17  37.0 

16  46.0 

17  59.3 
17  25.2 

d     h    m 

4  18  35.1 

5  0  26.8 
0  44.8 
5    0.7 

10  30.8 

h    ni 

-  8     9.1 

-  2  31.2 

-  2  13.8 
+  1  52.1 
+  7    9.4 

-1.0735 
-0.3243 
+0.5049 
-1.0715 
-1.0046 

0.6019 
0.6003 
0.6003 
0.5991 
0.5S)69 

-0.0664 
0.0781 
0.0784 
0.0863 
0.0970 

o 
-32 

+17 

+69 

-32 

-26 

-7^i; 

-42 

+  5 
-72 
-73' 

54  Cancri 
o>  Cancri 
0^  Cancri 
T*  Cancri 
TT-  Cancri 

6 
'  54 
6 
6 
6 

-kO.12 
0.14 
0.13 
0.19 
0.81 

-  8.5 

8.5 
8.4 
8.2 
8.2 

+15  46.3 

15  45.5 

16  l.O 
15  27.2 
15  24.7 

20  46.0 

23  18.4 

23  26.4 

a    5  32.2 

6  43.7 

-  6  59.0 

-  4  32.4 

-  4  24.7 
+  1  27.2 
+  2  36.0 

-0.4349 
-0.7176 
-0.9936 
-1.1817 
-1.2924 

0.5935 
0.5921 
0.5921 
0.5898 
0.5891 

-0.1146 
0.1183 
0.1191 
0.1285 
0.1302 

+11 
-  6 
-25 
-42 
-62 

-53 

-75  1 
-74! 
-75  1 
-75: 

1 

18  Leonis 
A  Leonis 

44  Leonis 

45  Leonis 
p  Leonis 

6 

I 

4 

■kO.38 
0.49 
0.58 
0.60 
0.62 

-  8.3 
8.3 
8.2 
7.8 
7.7 

+12  20.1 
10  33.3 

9  21.7 
10  20.5 

9  53.5 

19  47.9 
r    4  58.0 

12  26.3 

13  28.1 
15  42.7 

-  8  49.0 
+  0     1.0 
+  7  13.1 
+  8  12.8 
+10  22.5 

-0.0235 
+0.3595 
+0.3499 
-0.8128 
-0.7357 

0.5832 
0.5792 
0.5758 
0.5754 
0.5744 

-0.1481 

0.1587 
0.1666 
0.1675 
0.1694 

+34 
+57 
+56 

-n 

-  6 

-31 
-11 
-13 

-81  1 
-79  1 

49  Leonis 

37  Sextantis 

5(i  Leonis 

c  Leonis 

X  Leonis 

6 
6 

6i 

5 

5 

■kO.64 
0.71 
0.77 
0.80 
0.81 

-  7.9 
8.4 
8.1 
8.1 
7.4 

+  9  14.3 
6  58.3 
6  47.6 

6  42.8 

7  57.0 

16  41.2 

21  31.7 

8    1  53.7 

3  58.8 

5  52.7 

+11  18.9 

-  8    0.9 

-  3  48.0 

-  1  47.4 
+  0    2.6 

-0.2408 
+1.2173 
+0.6328 
+0.3427 
-1.2517 

0.574 1 
0.5720 
0.5706 
0.5698 
0.5688 

-0.1703 
0.1742 
0.1772 
0.1786 
0.1799 

+22 

+90 
+80 
+56 

-48 

-46' 
+45, 
+  2. 
-15 

-82| 

(7  Leonis 
Mars 

1  89  Leonis 

JUPITEB 

10  Virginis 

4 

6 
6i 

■i4).91 
1.01 
1.22 

-  7.4 
7.9 
7.0 

+  6  39.1 
4  58.3 
3  41.5 
2  38.6 

+  2  32.2 

13    2.5 
16    7.9 
18  59.0 
9    4  21.8 
10  57.6 

+  6  57.4 
+  9  56.4 
-11   18.3 
-  2  14.8 
+  4     7.4 

-1.2391 
-0.1035 
+0.6696 
-0.0238 
-1.1649 

0.5666 
0.5507 
0.5647 
0.5606 
0.5609 

-0.1837 
0.1772 
0.1862 
0.1879 
0.1897 

-46 
+28 
+84 
+34 
-37 

-84  1 
-39 
+  3 
-37, 

-88. 

]3  Virginia 

71  Virginia 

'         Ukanus 

y  Virginia 

38  Virginia 

6 
4 

3 
6 

+1.30 
1.30 

1.42 
1.49 

-  7.5 
7.4 

6.6 
6.4 

-  0    9.3 
0    2.1 
0  45  7 
0  49.6 
2  56.1 

15    3.4 

15  37.5 

15  42.9 

10    1  37.2 

6  53.6 

+  8    5.0 
+  8  37.9 
+  8  43.1 

-  5  42.5 

-  0  36.7 

+0.8119 
+0.5784 
+1.3050 
-0.5013 
+0.6683 

0.5603 
0.5601 
0.5603 
0.5586 
0.5580 

-0.1900 
0.1900 
0.1900 
0.1891 
0.1879 

+90 
+74 
+89 
+  7 
+83 

+11  '■ 
-  3 
+531 
-68 
+  2i 

!     k  Virginis 

46  Virginia 

48  Virginia 

d  Virginia 

65  Virginia 

6 
6 
64 

44 

6 

•I-1.55 
1.57 
1.57 
1.62 
1.68 

-  6.4 
6.2 
6.1 
6.6 
5.7 

-  3  12.0 

2  45.4 

3  3.1 

4  55.9 
4  19.8 

9  51.6 

10  17.7 

11  49.0 
14  35.4 
20  45.5 

+  2  15.4 
+  2  40.5 
+  4     8.8 
+  6  49.6 
-11  12.5 

+0.3842 
-0.1527 
-0.1339 
+1 .2885 
-0.4666 

0.5577 
0.5577 
0.5576 
0.5574 
0.5574 

-0.1870 
0.1870 
0.1864 
0.1854 
0.1827 

+58 
+26 
+27 
+85 
+  9 

-14 

-44  : 

-43 
+52 
-65 

66  Virginia 

{■  Virginia 

r^  Virginia 

!  80  Virginia 

1  88  Virginia 

6 

64 

5 
6 

64 

+1.69 
1.74 
1.75 
1.75 
1.84 

-  5.7 

5.8 
5.7 
5.3 
5.0 

-  4  34.2 
5  52.9 

5  40.2 
4  49.0 

6  12.6 

21   19.1 

11    0     1.6 

0  44.7 

2  23.1 

8  16.4 

-10  40.1 

-  8    3.1 

-  7  21-4 

-  5  46.3 

-  0    4.8 

-0.3203 
+0.5430 
+0.1931 
+0.9849 
-0.5289 

0.5574 
0.5573 
0.5573 
0.5573 
0.5573 

-0.1826 
0.1812 
0.1807 
0.1796 
0.1763 

+17 
+70 
+45 
-23 
+  5 

-24 

-90  1 
-70  1 

B.A.C.4647mu/t. 
,  94  Virginia 
,  95  Virginia 

K  Virginia 

^1  Libras 

64 
64 

6 
4 
6 

+1.89 
1.95 
1.96 
2.00 
2.21 

-  5.0 
4.6 
4.7 
4.5 
2.3 

-  7  30.0 
8  21.0 

8  46.3 

9  44.7 
11  26.0 

11  20.8 
16  32.8 
16  446 
19  34.1 
1»  14  35.6 

+  2  53.5 
+  7  55.1 
+  8    6.5 
+10  50.4 
+  5  13.6 

-0.2094 
+0.1977 
+0.6033 
+1.1400 
-0.1136 

0.5577 
0.5580 
0.5580 
0.5581 
0.5603 

-0.1743 
0.1699 
0.1699 
0.1675 
0.1490 

+45 
+44 
+73 

+24 

-23 
-24 
-  2 
+35 
-42 

^>  Libre 

18  Libras 

y  Librce 

,     71  Libre 

:  49  Libre 

54 
6 

44 

6 

6 

+2.20 
2.20 
2.41 
2.44 

2.49 

-  2.1 
1.9 

-  0.3 
+  0.1 

1.1 

-10  57.0 
10  41.2 

14  24.5 

15  18.5 

16  11.8 

15  41.4 

16  40.3 
13    9  18.1 

13  10.2 
20  33.2 

+  6  17.2 
+  7  14.1 
-  0  41.8 
+  3    2.4 
+10  10.3 

-0.7829 
-1.2050 
+0.4344 
+0.9072 
+0.9835 

0.5604 
0.5608 
0.5625 
0.5631 
0.5636 

-0.1478 
0.1468 
0.1265 
0.I2I2 
O.I  102 

-14 
-47 

+55 
+75 
+74 

-90; 

-90 

-11' 

+18 

+24 

■    ^  Ophiuchi 
•  24  Scorpii 
29  Ophiuchi 
B.  A.C.62i)4 
i        Lalande  35497 

44 
54 

64 

54 

64 

+2.56 
2.60 
2.64 
2.59 
2.54 

+  3.2 

3.8 

5.0 

10.8 

12.4 

-16  21.8 

17  31.2 

18  43.0 

18  28.6 

19  24.4 

14  10  26.2 
15    7.2 

15  0  14.3 

16  16  50.8 
ir    7  23.7 

-  0  25.1 
+  4    63 
-11     55 
+  4     8.3 

-  5  47.9 

-0.2167 
+0.6172 
+1.2207 
-0.3457 
+0.8874 

0..5652 
0.5652 
0.5655 
0.5613 
0.5578 

-0.0892 

0.0822 

-0.0675 

+0.0029 

0.0278. 

+12 
+64 
+72 
-  3 
+71 

-48' 
0, 
+50 
.57, 
+18 

B.  A.  0.6536 
d  Sagittarii 

6 
5 

+2.52 

+2.50 

+12.7 
+12.9 

-19  27.9 
-19    9.1 

9  49.0 
14  11.1 

-  3  27.4 

-  0  46.0 

+1 .0226 
+0.8364 

0.5572 
0.5562 

+0.0287 
+0.0383 

+71, +28 
+7li+14 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS, 

JUNE. 

Thk  Star's 

At  CoNJuncnoM  ur  R.  A. 

Llmitinirl 
PanUelB. 

Kamo. 

Mag. 

Bed'ns  from 
1886.0. 

Apparent 
DecllxiAtion. 

AYashington 
Mean  Tune. 

Hour  Angle 

Y 

xf 

y' 

N. 

1 

1 

S.  , 

-53° 

-22 

1+45 

-5 

-90 

*la 

tki 

pi  Sagittafii 
r^  Sagittarii 
B.A.C.6707 
B.A.C.G710 
B.  A.C.7063 

4 

+2!48 
2.48 
2.44 
2.44 
2.20 

+13.0 
13.0 
13.7 
13.7 
14.8 

-18°    3.5 
18  31.0 
10    6.0 
18  28.0 
15  26.0 

d    h    m 
ir  16    5.9 

16    9.8 

23    0.5 

23  10.0 

19    1   18.7 

h    ro 
+  2  37.0 
+  2  40.8 
+  9  18.0 
+  9  35.9 
+10  45.5 

-0  2844 
+0.2206 
+1.J836 
+0.5224 
-0.9502 

0.5556 
0.5554 
0.5532 
0.5530 
0.5439 

+0.0414 
0.0414 
0.0524 
0.0528 
0.0906 

+  1 

+32 

+71 

+54 

-31 

t'  Capricorni 
r'  Capricorni 

Lalande  40522 
1)  Aquarii 
18  Aquarii 

64 
54 

6 

64 

54 

+2.10 
2.20 
2.08 
2.07 
1 .06 

+15.0 
15.0 
15.2 
15.0 
15.0 

-15  32.3 
15  21.1 
14  55.2 
13  58.4 
13  21.8 

4  20.5 

5  17.3 
14  53.1 
16    6.4 

20    3  30.1 

-10  18.4 

-  9  23.4 

-  0    5.5 
+  1     5.5 
-11  43.0 

-0.5517 
-0.6696 
-0.1677 
-1.0817 
-0.4151 

0.5427 
0.5424 
0.5388 
0.5386 
0.5341 

+0.0945 
0.0J)58 
0.1079 
0.1092 
0.1226 

-  5 
-12 

+17 
-39 
+  5 

-73 
-«7 
-45 
-90 
-62 

j    A  Capricorni 
1         B.A.C.7620 
;         B.  AC.  7774 
67  Aquarii 
X  Aquarii 

54 

64 

64 

64 

4 

+1.85 
1.81 
1.70 
1.57 
1.50 

+14.8 
14.4 
13.0 
12.8 

12.8 

-11  53.3 

10  50.7 
9  36.3 

7  33  4 

8  Jl  0 

15     1.2 
18  30.2 

21    6  40.5 
20  26.1 

29    1  21.1 

-  0  41.4 
+  2  50.1 

-  9  30.1 
+  3  51.4 
+  8  37.9 

-0.5880 
-1.2520 
-0.9084 
-1.0735 
+0.4037 

0.5304 
0.5290 
0.5260 
0.522ir 
0a>224 

+0.1341 
0.1376 
0.1479 
0.1579 
0.1606 

-  3'-76 
-54   -90 
-21  :  -90 
-32  -90 1 
+58-13 

78  Aquarii 

81  Aquarii 

82  Aquarii 
^  Aquarii 

1)6  Aquarii 

64 
64 
64 

4 

5i 

+1.40 
1.48 
1.47 
1.41 
1 .30 

+12.6 
12  4 
12.2 
11.7 
11.3 

-  7  48.4 
7  40.2 
7  11.0 
6  30.4 
5  44.7 

2  22.9 

5  58.4 

6  34  8 
12  47.3 
15  27.5 

+  9  37.8 
-10  52.9 
-10  17.5 

-  4  15.8 

-  1  40.2 

+0.1548 
+0  5859 
+0.1473 
+0.5944 
+0.0331 

0.5219 
0  5216 
0.5215 
0.5208 
0.5207 

+0.1615 
0.1634 
0.1638 
0.16r3 
0.1683 

+42 

+72 
+42 
+74 
♦36 

-3[ 
-271 

-  a! 

-33 

B.  AC.  8184 

20  Piscium 
24  Piscium 
10  Ceti 

B.  AC.  237 

6 

54 

6 
6 

64 

+1.33 
L25 
1.22 
1.06 
0.06 

+10.8 
0.6 
0.6 
7.0 

4.8 

-  5    9.1 
3  23.5 
3  47.1 

-  0  40.7 
+  2  46.1 

20  48.7 

23  6  32.1 
9    0.7 

24  2  50.4 
15  38.0 

+  3  31  7 
-11     1.8 

-  8  28.8 
+  8  41.2 

-  2  53.8 

+0.2848 
+0.0220 
+0.9101 
+0.6226 
-0.8662 

0.5206 
0.5207 
0.5209 
0.5235 
0.5264 

+0.1705 
0.1739 
0.1745 
0.1777 
0.1778 

+61 
+36 
+87 
+79 
-13 

-19 
-34 
+17 
-  1 

-8rt 

77  Piscium 
/  Piscium 
//  Piscium 
V  Piscium 

64  Ceti 

6 
5 
5 

+0.01 
0.83 
0.80 
0.73 
0.63 

+  3.7 
3.7 
2.3 

+  2.1 

-  0.3 

+  4  18.2 

3  1.0 
5  33.3 

4  54.7 
8    2.2 

23    4.1 

M    5  10.4 

11  22.3 

17    0.7 

«a    7  38.5 

+  4  19.1 
+10  14.4 

-  7  45.0 

-  2  17.0 
.+11  53.5 

-1 .2001 
+1.2679 
-0.3855 
+1 .2803 
+0.4024 

0.5288 
0.5309 
0.5337 
0.5363 
0.5442 

+0.1768 
0.1757 
0.1739 
0.1720 
0.1645 

-41 
+90 
+14 

+90 
+60 

-86 
450! 

-58, 

+63, 
-11 

f>  Ceti 

\  Arietis 
B.A.C.755 
85  Ceti 
88  .Arietis 

4 

5 

64 

6 
5 

+0.62 
0.50 
0.55 
0.51 
0.52 

-  0.5 
1.4 
1.5 
2.2 

2.8 

+  8  18.7 
10    5.6 
10    3.1 

10  15.3 

11  58.0 

8  25.6 
14     3.9 
14  59.4 

22  24.1 

23  31.6 

-11  21.0 

-  5  53.4 

-  4  59.8 
+  2  104 
+  3  15.7 

+0.2375 
-0.7382 
-0.5455 
+0.4042 
-1.2272 

0.5446 
0.5478 
0.5486 
0.5534 
0.5541 

+0.1641 
0.1606 
0.1596 
0.1538 
0.1530 

+49 
-  6 
+  5 
460 
-46 

-20 

-79; 

-67 
-  9 

-78 

11  Ceti 

Lalande  5725 
/  Tauri 
48  Tauri 
y  Tauri 

4 
6 
4 
6 
4 

+0.4P 
0.45 
0.35 
0.18 
0.10 

-  2.1 
3.0 

4.8 
6.8 
6.0 

+  0  38.0 
12  45.'0 
12  32.6 
15    6.0 
15  21.1 

23  32.4 
»y    9  24.2 

20  24.7 
as  15  49.0 

17  31.7 

+  3  16.5 
-11   11.4 

-  0  33.6 

-  5  50.0 

-  4  11.9 

+1.2325 
-0.5793 
+1.1503 
+0.7805 
+0.7112 

0.5541 
0.5607 
0.5685 
0.5818 
0.5832 

+0.1530 
0.1434 
0.1311 
0.1045 
0.1015 

+90 
+  3 
+90 
+90 
+90 

+50 
-67 

+43 

+18 
+14 

1     <5«  Tauri 
1  63  Tauri 
;     6^  Tauri 
1  70  Tauri 
!  71  Tauri 

4     +0.10 
6       0.18 
54     0.10 
6       0.17 
6       0.16 

-  7.3 
7.2 
7.3 
7.1 
7.1 

+17  16.4 

16  30.5 

17  lO.Z 
15  40.7 
15  21.5 

18  49.1 

19  2.2 

19  18.6 
10  58.7 

20  17.3 

-  2  57.4 

-  2  44.7 

-  2  28.9 

-  1  50.3 

-  1  32.4 

-1.1295  0.5840 
-0.3229   0.5840 
-0.9822  0.5841 
+0.6216  0.5845 
+0.9781    0.5H45 

+0.0996 
0.0995 
0.0991 
0.0078 
0.0974 

-37 
+17 
-24 

+81 
+90 

-73 
-44 

-73 
+10 
+3:^ 

75  Tauri 

Q^  Tauri 

^  Tauri 
80  Tauri 

B.  AC.  1391 

6     +0.18 
4       0.16 

4  0.16 
6       0.15 

5  0.16 

-  7.7 
7.2 
7.2 
7.1 
7.2 

+16    6.2 
15  42.5 
15  37.0 
15  23.2 
15  56.7 

21     0.5 
21    13.0 
21   15.3 

21  52.9 

22  2.6 

-  0  42.1 

-  0  38.8 

-  0  36.6 

-  0    0.3 
+  0    9.1 

+0.3003   0.5853 
+0.7098   0.5833 
+0.8070   0.5853 
+1.1018   0.5859 
+0.5488 , 0.5861 

+0.0961 
0.0959 
0.0959 
0.0946 
0.0945 

+54 
+90 
+90 
+90 
+73 

-8 
+15 
+21 
+44 
+  6 

,  81  Tauri 

{  85  Tauri 

a  Tauri 

<T»  Tauri 

(/^  Tauri 

6     +0.15 
64     0.14 
1        0.14 
5       0.12 
5       0.12 

-  7.1 
7.3 
7.5 
7.4 
7.4 

+16  26.6 

15  36.3 

16  16.7 
15  34.4 
15  41.4 

22    5.3 

22  35.6 

99    0  16.4 

1  37.8 

1  40.5 

+  0  11.7 
+  0  40.8 
+  2  17.9 
+  3  36.3 
+  3  38.8 

+1.0624   0.5861 
+0.9445   0.5867 
+0.4105 , 0.5873 
+1.2505   0.5887 
+1.1350   0.5887 

+0.0945 
0.0932 
0.0910 
0.0881 
0.0881 

+90 
+90 
+62 
+90 
+90 

+40 
+31 

+47 

B.  AC.  1526 
m  Tauri 

5     +0.08 
5     +0.07 

-  8.0 

-  8.3 

+16  58.4 
+18  20.4 

9    6.5 
13    8.9 

+10  48.0 
-  9  18.8 

+0.4321  , 0.5931 
-0.8216  0.5954 

+0.0751 
+0.0676 

+63 
-13 

!7J, 

1 

NEW 

MOON. 

1 

•        1 
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ELEMENTS  I 

'OR  ' 

IHE  PREDICTION  OF  OCCULTATIONS. 

; 

JULY. 

1 

Thk  Star's  ' 

At  GoHjuHcnoR  nr  B.  A. 

Limiting 
Parallels.  < 

t 

Name. 

Mag. 

Red'na  ftom 
1886.0. 

Apparent 
DeounAtion. 

Waahington 
Mean  Tune. 

Hoar  Angle 
H 

Y 

x' 

y' 

N. 

o 

1 

1 

o 

^a 

^6 

1 

8 

tt 

o      / 

d    h   m 

h    m 

1 

C  Cancri 

41 

-0.06 

-  8.3 

+17  59.3 

9  13  24.2 

-11  56.7 

-0.9356 

0.6083 

-0.0860 

«2I 

-72 

d*  Caocri 

6 

-0.04 

8.1 

17  25.2 

18  44.9 

-  6  48.8 

-0.8580 

0.6067 

0.0962 

-15 

-73 

54  Cancri 

6 

+0.01 

7.7 

15  46.3 

3    4  41.4 

+  2  44.1 

-0.2755 

0.6031 

0.1147 

+19 

-42 

o*  Cancri 

H 

0.03 

7.7 

15  45.5 

7    9.2 

+  5    6.1 

-0.5611 

0.6023 

0.1186 

+  4 

-62 

•*  Cancri 

6 

0.03 

7.6 

16     1.0 

7  17.0 

+  5  13.6 

-0.B216 

0.6023 

0.1188 

-12 

-74 

jt*  Cancri 

6 

+0.08 

-  7.3 

+15  27.2 

.       13  11.4 

+10  54.1 

-0.9954 

0.5998 

-0.1287 

-24 

-75 

TT*  I'ancri 

6 

0.09 

7.2 

15154.7 

14  20.7 

-11  59J2 

-1.1043 

0.5992 

0.1304 

-34 

-75 

}S  Leonis 

6 

0.18 

7.1 

12  20.1 

4    3    0.2 

+  0  10.9 

+0.1687 

0.5931 

0.1492 

+45 

-20 

V  Leonia 

5 

0.3S2 

6.7 

12  59.3 

7  51.5 

+  4  51.2 

-1.2184 

0.6907 

0.1555 

-45 

-77 

A  Leonia 

41 

0.27 

6.9 

10  3:^3 

11  53.4 

+  8  44.0 

+0.5616 

0.5887 

0.1600 

+73 

0 

44  Leonia 

6 

+0.35 

-  6.6 

+  9  21.7 

19    8.4 

-  8  17.2 

+0.5611 

0.5849 

-0.1677 

+73 

-  1 

45  Leonia 

6 

0.37 

6.4 

10  20.5 

20    8.4 

-  7  19.3 

-0.5830 

0.5847 

0.1687 

+  3 

-70 

1     p  Leonia 

4 

0.38 

6.3 

9  53.5 

22  19.3 

-  5  13.3 

-0.5069 

0.5835 

0.1708 

+  7 

-64 

'  49  Leonia 

6 

0.41 

6.4 

9  14.3 

23  16.1 

-  4  18.6 

-0.0183 

0.5830 

0.1717 

+34 

t33 

56  Leonia 

61 

0.51 

6.5 

6  47.6 

ff    8  13.3 

+  4  19.0 

+0.8553 

0.5786 

0.1789 

+90 

+15 

c  Leonia 

5 

+0.53 

-  6.3 

+  6  42.8 

10  15.2 

+  6  16.5 

+0.5706 

0.5776 

-0.1803 

+74 

-  2 

'    X  Ltconia 

5 

0.54 

5.7 

7  57.0 

12    6.1 

+  8    3.4 

-1.0032 

0.5769 

0.1815 

-24 

-82 

,     a  Leonia 

4 

0.62 

5.6 

6  39.1 

19    5.3 

-  9  12.4 

-0.9858 

0.5736 

0.1853 

-22 

-84 

•  U9  Leonia 

6 

0.72 

6.0 

3  41.5 

6    0  53.7 

-  3  36.2 

+0.9057 

0.5711 

0.1879 

+90 

+17 

JUFITER 

1  36.0 

13  55.7 

+  8  58.4 

+0.5503 

0.5620 

0.1889 

+72 

-  6 

10  Virginia 

61 

40.92 

-  5.1 

+  2  32.2 

16  34.2 

+11  31.5 

-0.9051 

0.5651 

-0.1912 

-17 

-88 

<  13  Virginia 

6 

l.Ol 

5.6 

-  0    9.3 

20  36.0 

-  8  35.0 

+1.0556 

0.5639 

0.1913 

+90 

+27 

1     If  Virginia 

4 

l.Ol 

5.5 

0    2.1 

21     9.9 

-  8    2.3 

+0.8260 

0.5639 

0.1912 

+90 

+12 

y  Virginia 

3 

1.15 

4.8 

0  49.6 

r    7     1.9 

+  1  29.5 

-0.2516 

0.5612 

0.1902 

+21 

-50 

:)cj  Virginia 

6 

1.21 

4.6 

2  56.1 

12  15.2 

+  6  32.2 

+0.9135 

0.5600 

0.1890 

+87 

+17 

:    k  Virginia 

6 

+1.27 

-  4.7 

-  3  12.0 

15  11.7 

+  9  22.7 

+0.6317 

0.5594 

-0.1880 

+79 

0 

1  46  Virginia 

6 

1.26 

4.5 

2  45.4 

15  37.5 

+  9  47.6 

+0.0956 

0.5591 

0.1879 

+40 

-30 

'  48  Virginia 

61 

1.29 

4.4 

3    3.1 

17    8.3 

+11  15.4 

+0.1145 

0.5591 

0.1876 

+41 

-29 

1  65  Virginia 

6 

1.42 

3.9 

4  19.8 

8    2     1.9 

-  4    8.8 

-0.2230 

0.5577 

0.1836 

+22 

-48 

66  Virginia 

6 

1.43 

3.9 

4  34.2 

2  35.2 

-  3  36.6 

-0.0789 

0.5576 

0.1831 

+30 

-40 

'    Z>  Virginia 

61 

+1.48 

-  4.1 

-  5  52.9 

5  17.3 

-  1    0.0 

+0.7802 

0.5574 

-0.1820 

♦84 

+  9 

l^  Virginia 

5 

1.49 

3.!) 

5  40.2 

6'   0.4 

-  0  J8.4 

+0.4314 

0.5572 

0.1813 

+61 

-11 

80  Virginia 

6 

1.50 

3.4 

4  49.0 

7  38.6 

+  1  16.6 

-0.7447 

0.5572 

0.1805 

-  7 

-90 

* 

1  88  Virginia 

61 

L60 

3.2 

6  16.2 

13  31.6 

+  6  57.8 

-0.2950 

0.5567 

0.1766 

+17 

-53 

B.A.C.4647mu2(. 

61 

L65 

3.2 

7  30.0 

16  36.1 

+  9  56.2 

+0.4388 

0.5563 

0.1745 

+61 

-11 

94  Virginia 

61 

+1.72 

-2.9 

-  8  20.9 

21  48.9 

-  9    1.5 

+0.4208 

0.5560 

-0.1706 

+59 

-A 

05  Virginia 

6 

1.73 

3.0 

8  46.3 

22    0.2 

-  8  50.5 

+0.8281 

0.55612 

0.1705 

+82 

+12 

(1  Libra 

6 

2.04 

1.2 

11  26.0 

•  20    0.0 

-11  34.7 

+0.0840 

0.5564 

0.1496 

+35 

-30 

^3  Libra 

51 

2.05 

0.9 

10  57.0 

21     6.4 

-10  30.5 

-0.5901 

0.5567 

0.1485 

-  2 

-76 

18  Libra 

6 

2.06 

-  0.7 

10  41.2 

22    5.9 

-  9  33.0 

-1.0125 

0.5567 

0.1473 

-29 

-90 

y  Libra 

41 

+2.28 

+  0.8 

-14  24.5 

10  14  54.6 

f  6  42.0 

+0.6714 

0.5581 

-0.1869 

+68 

-ll 

1    jj  Libra 

6 

2.35 

0.9 

15  18.5 

18  49.7 

+10  29.2 

+1.0730 

0.5583 

0.1216 

+75 

+31 ; 

1  48  Libra 

51 

2.39 

2.2 

13  57.0 

11     1  20.1 

-  7  13.3 

-1.1311 

0.5589 

0.1131 

-43 

-90 

'  49  Libra 

6 

2.44 

1.6 

16  11.8 

2  18.6 

-  6  16.9 

+1.1387 

0.5591 

0.1115 

+74 

+37 

^  Ophiochi 

41 

2.55 

3.8 

16  21.8 

16  23.1 

+  7  19.2 

-0.0927 

0.5600 

0.0901 

+19 

-40 

SJ4  Scorpii 

51 

+2.61 

+  4.4 

-17  31.2 

21     8.0 

+11  54.6 

+0.7343 

0.5605 

-0.0833 

+72 

+  7 

B.A.C.6294 

51 

2.87 

11.4 

18  28.6 

13  23  27.7 

-11  27.2 

-0.3290 

0.5.587 

+0.0011 

-  3 

-56, 

Lalande  35497 

61 

2.89 

13.2 

19  24.4 

14  14     7.4 

+  2  43.3 

+0.8814 

0.5565 

0.0252 

+71 

+17 

,        B.  AC.  6536 

6 

2.90 

13.5 

19  27.9 

16  33.5 

+  5    4.6 

+1.0110 

0.5555 

0.0206 

+71 

+28 

d  8agittarii 

5 

2.89 

13.9 

19    9.1 

20  fast 

+  9  19.6 

+0.8134 

0.5549 

0.0364 

+71 

+13 

pi  Sagittarii 

4 

+2.88 

+14.1 

-18    3.5 

22  52.5 

+11  11.1 

-0.3127 

0.5544 

+0.0395 

+  2 

-55, 

p*  Sagittarii 

61 

2.88 

14.1 

18  31.0 

22  56.4 

+11  14.9 

+0.1939 

0.5544 

0.0397 

+30 

-24 

B.  A.O.6707 

61 

2.88 

14.9 

19    6.0 

Iff    5  48.9 

-  6    6.0 

+1.1450 

O..5o28 

0.0506 

+71 

+41 

B.A.C.67I0 

6 

2.87 

14,9 

18  289 

6    7.5 

-  5  48.1 

+0.4801 

0.5528 

0.0511 

+50 

-  8 

B.  AC.  7063 

61 

2.75 

17.1 

15  25.9 

16    8  10.1 

-  4  35.5 

-1.0442 

0.5448 

0.0890 

-:}8 

-90 

r*  Copricorni 

61 

+2.75 

+17.3 

-15  32.2 

11  U.9 

-  1  39.4 

-0.6524 

0.5437 

+0.0932 

-11 

-85 

T«  Capricorni 

51 

+2.74 

+17.4 

-15  21.0 

12    8.6 

-  0  44.3 

-0.7704 

0.5433 1  +0.0944 

-18 

-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

1 
1 

- 

JULY. 

i 

The  Star's 

At  CoNJUNcnox  in  B.  A. 

UmitioK 
Paralli^a. 

Name. 

Mag. 

Red'ns  from 
1886.0. 

Apparent 
DecIinAtion 

Washlnji^n 
Meui  Time. 

Hour  Angle 
FT 

Y 

zi 

y' 

N.     8. 

Aa 

A6 

s^ ^\j iTi  r  iiT"'T"raj 

Lalande  40522 

6 

+2.67 

+17.7 

-14°  55.1 

d     h    m 
16  21  44.0 

h    m 
+  8  33.0 

-0.2824 

0.5400 

+0.1067 

o 

+11 

o 

-52 

\)  Aquarii 

6^'    2.66 

17.7 

13  58.3 

22  57.2 

+  9  43.9 

-1.2014 

0.5395 

0.1081 

-51    -90 

,  18  Aquarii 

5il    2  50 

18.1 

13  21.7 

17  10  28.9 

-  3    5.6 

-0.5526 

0.5357 

0.1216 

-  2-73 

7.  Capricorni 

5i     2.51 

18.1 

11  53.2 

21  49.9 

+  7  54.8 

-0.7437 

0.5320 

0.1332 

-121-90 

«*  Aquarii 

5i     2.41 

18.1 

12    7.2 

18  10  12.0 

-  4     5.2 

+1 .2306 

0.52821    0.1441 

1 

+78 .  +46 

B.  A.C.7774 

()i   +2.40 

+17.7 

-  9  :I6.2 

13  27.9 

-  0  55.0 

-1.0879 

0.5270  1+0.1471 

-34!-90 

67  Aquarii 

6i     2.30 

17.2 

7  33.3 

19    3 '13.3 

--11  33.8 

-1.2691 

0.5242 

0.1569 

-53  -90 

/   Aquarii 

4       2.23 

17.1 

8  10.9 

8    8.6 

-  6  47.1 

+0.2071  ,0.5231 

0.1600 

+45  1  -23 

78  Aquarii 

6i     2.24 

17.0 

•  7  48.3 

9  10.4 

-  5  47.2 

-0.0462 

0.5229 

0.1605 

+30-38 

81    Aquarii 

6^     2.23 

16.9 

7  40.1 

12  46.3 

-  2  17.5 

+0.3845 

0.5219 

0.1627 

♦571-14 

82  Aquarii 

6i  1  +2.22 

+16.7 

-  7  10.9 

13  22.9 

-  1  42.0 

-0.0536 

0.5219 

+0.1628 

+30-38 

0  Aquarii 

4    1    2.18 

16.4 

6  39.5 

19  36.2 

+  4  20.6 

+0.3880 

0.5212 

0.1662 

+57   -14 

1)6  Aquarii 

5^!    2.16 

16.2 

5  44.6 

22  17.2 

+  6  57.0 

-0.1791 

0.5208 

0.1673 

+24  1  -45 

B.  AC.  8184 

6    1    2.12 

15.6 

5     9.0 

90    3  39.5 

-11  50.0 

+0.0683 

0.5202 

0.1697 

+38 ;  -31 

20'Piscium 

5^     2.03 

14.5 

3  23.5 

J  3  26.3 

-  2  19.9 

-0.2008 

0.5200 

0.1730 

+23; -47 

24  Piscium 

6     +2.01 

+14.5 

-  3  47.1 

16    5.1 

+  0  14.3 

+0.6923 

0.f)199 

+0.1737 

+85 ;  +  3 

B.A.C.5 

5^1    1.93 

13.7 

2  51.3 

ai    0  27.9 

+  8  22.6 

+1.1282 

0.51 9J) 

0.1755 

+871+34' 

10  Ceti 

6    ;    1.88 

12.3 

-  0  40.6 

9  56.2 

-  6  25.4 

-0.3941 

0.5206 

0.1765 

+60i-13. 

B.  AC.  237 

6^      1.78 

10.0 

+  2  46.2 

22  54.1 

+  6    9.9 

-1 .0967 

0.5229 

0.1765 

-31  !-8rJ 

/  Piscium 

5       1.66 

8.9 

3     1.0 

*W  12  40.2 

-  4  28.2 

+1.0510 

0.5264 

0.1743 

+90+28 

fi  Pisniurn 

5     +1 .63 

+  7.5 

+  5  33.4 

18  59.3 

+  1  39.7 

-0.6173 

0.5283 

+0.1724 

+  1   -77 

V  Piscium 

4i      1 .57 

7.3 

4  54.8 

33    0  44.6 

+  7  14.7 

+1.0668 

0.5307 

0.1704 

+901+30 

64  Ceti 

H 

1.45 

4.6 

8    2.3 

15  42.4 

-  2  15.0 

+0.1881 

0.5.373 

0.1630 

+46 

-22, 

V  Ceti 

4 

1.45 

4.3 

8  18.8 

16  30.5 

-  1  28.3 

+0.0215 

0.5380 

0.1625 

+36 

-31: 

^  Arietis 

5 

1.43 

3.2 

10    5.7 

22  17.1 

+  4     7.5 

-0.9585 

0.5405 

0.1591 

-21 

^1 

B.  AC.  755 

6i 

+1.41 

+  3.1 

+10    3.2 

23  14.0 

+  5    2.6 

-0.7634 

0.54 1 1 

+0.1584 

-  8 

-^ 

85  Ceti 

6 

i.:34 

2.2 

10  15.3 

94    6  50.0 

-11  35.9 

+0.2025 

0.5454 

0.1525 

+47 

-20, 

u  Ceti 

4 

1.31 

2.2 

9  38.0 

.   8    0.1 

-10  28.0 

+1.0435 

0.5462 

0.1517 

+90 

431: 

Lalande  5725 

6 

1.24 

+  0.2 

12  45.1 

18     7.1 

-  0  40.7 

-0.7778 

0.5522 

0.1427 

-  9 

-78; 

/  Tauri 

4       1.11 

-  1.1 

12  32.7 

ad    5  24.9 

+10  14.5 

+0.9822 

0.5602 

0.1302 

+90 

+29 

1 

48  Tauri 

6     +0.93 

-  3.7 

+15    6.9 

aa   1  19.5 

+  5  27.7 

+0.6375 

0.5737 

+0.1045 

♦63 

+10  > 

y  Tauri 

4    '    0.91 

4.0 

15  21.1 

3    3.7 

+  7    8.1 

+0.5696 

0.5751 

0.1019 

+75 

+  6 

58  Tauri 

6 

0.90 

3.9 

14  49.2 

3  25.2 

+  7  28.8 

+1.1558 

0.5758 

0.1008 

+90 

+48 

63  Tauri 

6 

0.91 

4.4 

16  30.5 

4  36.3 

+  8  37.4 

-0,4724 

0.5765 

0.0991 

+  8 

-54; 

d^  Tauri 

5i|     0.91 

4.6 

17  10.7 

4  53.0 

+  8  53.5 

-1.1376 

0.5767 

0.0990 

-38!-73!| 

»  Tauri 

6 

+0.88 

-  4.3 

+15  40.7 

5  34.0 

+  9  33.1 

+0.4807 

0.5772 

+0.0977 

+67 

+  2 

71  Tauri 

6 

0.88 

4.3 

15  21.5 

5  53.1 

+  9  51.4 

+0.8424 

0.5773 

0.0973 

+90 

+23 

,  75  Tauri 

6 

0.91 

5.2 

16    6.2 

6  46.4 

+10  42.9 

+0.1584 

0.5781 

0.0959 

+44 

-16 

e^  Tauri 

4 

0.87 

4.5 

15  42.5 

6  50.0 

+10  46.3 

+0.5715 

0.6781 

0.0959 

+75 

+  7 

'     ^  Tauri 

4 

0.87 

4.5 

15  37.0 

6  52.4 

+10  48.6 

+0,6712 

0.5781 

0.0959 

+87 

+13 

!  80  Tauri 

6 

+0.87 

-  4.5 

+15  23.2 

7  30.7 

+11  25.5 

+0.9687 

0.5785 

+0.0946 

+90 

+32 

i        B.A.C.  1391 

5       0.87 

4.6 

15  56.7 

7  40.7 

+11  35.1 

+0.4078 

0.5786 

0.0946 

+61 

-a, 

81  Tauri 

6    i    0.86 

4.5 

15  26.6 

7  43.6 

+11  37.9 

+0.9305 

0.5786 

0.0944 

+90 

429 

85  Tauri 

6^     0.86 

4.6 

15  36.3 

8  14.6 

-11  52.2 

+0.8117 

0.5786 

0.0939 

+90  +22 

I     a  Tauri 

1 

0.85 

4.9 

16  16.7 

9  57.7 

-10  12.8 

+0.2749 

0.5802 

0.0909 

+52;-  9i 

(fi  Tauri 

5     +0.82 

-  4.8 

+15  34.4 

11  20.9 

-  8  52.7 

+1.1241 

0.5808 

+0.0889 

+90 

+46 

o«  Tauri 

5       0.82 

4.9 

15  41.4 

11  23.5 

-  8  50.2 

+1.0090 

0.5810 

0.0882 

+90  +36 

B.A.C.  1526 

5    '    0.76 

5.7 

16  58.4 

18  58-8 

-  1  31.6 

+0.3107 

0.5863 

0.0765 

+541-6 

m  Tauri 

5       0.73 

6.4 

18  29.4 

23    5.9 

+  2  26.2 

-0.9450 

0.5891 

0.0685 

-22 '  -n 

111  Tauri 

^     0.65 

6.7 

17  16.5 

ay    6    6.0 

+  9  10.4 

+0.7269 

0.5933 

0.0552 

+90 

+20 

115  Tauri 

6     +0.64 

-  6.9 

+17  51.8 

7  13.0 

+10  14.9 

+0.1879 

0.5939 

+0.0533 

+46 

-10 

117  Tauri 

6 

0.63 

6.8 

17    8.6 

7  34.6 

+10  35.7 

+0.9380 

0.5943 

0.0520 

+90 

+35! 

119  Tauri 

5 

0.62 

7.3 

18  30.4 

9  15.0 

-11  47.7 

-0.3619 

0.5951 

0.0492 

+14 

•4^ 

'         B.A.C.  1728 

6 

0.61 

6.9 

16  58.2 

9  17.5 

-11  45.3 

+1.1989 

0.5951 

0.0492 

+90 

+55 

120  Tauri 

6 

0.61 

7.2 

18  27.4 

9  46.9 

-11   17.2 

-0.2841 

0.5957 

0.0478 

+19 

-37 

127  Tauri 

6 

+0.58 

-  7.5 

+18  55.3 

13  32.8 

-  7  39.9 

-0.5885 

0.5979 

+0.0401 

+  1 

-58' 

130  Tauri 

6 

+0.56 

-  7.4 

+17  41.1 

15  23.5 

-  5  53.5 

+0.7343 

0.5991 

+0.0362   +90 '+2^1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS, 


JULY. 


Thb  Stab'b 


At  CoxjuxcnoN  nr  R.  A. 


Limiting 
PanllelB. 


Name. 


j^  Orionis 
68  OrioniB 
71  OrioniB 
26  Geminonim 


.Bed'ns  from 

Mag. 

1886.0. 

Aa 

£ii 

8 

II 

6 

+0.51 

-  8.0 

6 

0.48 

8.1 

6 

0.46 

8.0 

51 

+0.34 

-  8.2 

Apparent 
Declination. 


Wasbington 
MeanTfine. 


+19 
19 
19 

+17 


41.5 
48.8 
11.5 
45.3 


38 


h 

21 
1 
2 

13 


m 
43.8 

7.0 
14.9 

2.8 


NEW 


MOON. 


Hour  Angle 
H 


+ 
+ 
+ 


h    m 
0  11.9 

3  27.0 

4  32.3 
9    6.7 


-1.0990 
-1.1505 
-0.5088 
+0.9550 


0.6020 
0.6035 
0.6041 
0.6115 


+0.0235 
0.0166 
0.0144 

+0.0091 


N. 


-36 
-41 
+  6 

+90 


S. 


-71 
-71 
-49 
+39 


AUGUST. 


44  Leonis 

45  Leonis 
p  Leonis 

49  Leoois 

56  Leonis 

e  Leonis 

X  Leonis 

a  Leonis 
89  Leonis 
10  Virginis 
Jupiter 

13  Virginis 

fl  Virginis 

V  Virginis 
38  Virginis 

k  Virginis 

46  Virginis 
48  Virginis 

65  Virginis 

66  Virginis 

V  Virginis 

V^  Virginia 
80  Virginia 
88  Virginis 

B.AC.4647fnuZt 

94  Virginis 

95  Virginis 
(1  LibrsB 

f  3  Libra 
18  Libra 

B.A.C.5070 

y  Libra 

fl  Libne 

48  Librie 

W.(«)  xvi.  140 
^  Ophiuchi 

24  Scorpii 

B.A.C.6294 
Lalande  35497 
B.A.C.6536 
d  Sagittarii 

pi  Sagittarii 

p*  Sagittarii 
B.A.C.6707 
B.A.C.6710 
B.A.C.7063 

r'  Capricorni 
T^  Capricorni 


6 

6 

4 

6 

61 

5 

5 
4 

6 
6i 


4 

3 
6 
6 

6 

64 
6 
6 
61 

5 

6 

61 

61 

61 

6 

6 

51 

6 

6 

41 

6 

51 

61 

41 

51 
51 

61 

6 

5 

4 

61 
61 
6 

61 

61 
51 


+0.26 

-  5.9 

+0.26 

-  5.7 

0.27 

5.6 

0.29 

5.6 

0.36 

5.4 

0.37 

5.2 

+0.38 

-  4.8 

0.43 

4.5 

0.50 

4.6 

0.66 

3.5 

+0.73 

-  3.8 

0.75 

3.7 

0.84 

3.0 

0.90 

2.9 

0.94 

2.8 

+0.94 

-  2.7 

0.96 

2.6 

1.08 

2.2 

1.09 

2.2 

1.14 

2.3 

+1.15 

-  2.2 

1.16 

1.8 

1.25 

1.6 

1.31 

1.6 

1.38 

1.3 

+1.39 

-  1.4 

1.69 

+  0.1 

1.71 

0.4 

1.71 

0.6 

1.87 

1.7 

♦1.96 

+  1.6 

2.04 

1.8 

2.08 

3.0 

2.19 

4.0 

2.30 

4.5 

+2.36 

+  4.8 

2.80 

11.6 

2.90 

13.1 

2.92 

.13.4 

2.93 

14.0 

+2.92 

+14.4 

2.92 

14.4 

2.95 

14.9 

2.95 

15.1 

2.J)6 

18.0 

+  9  21.7 


+10 
9 
9 
6 
6 


20.5 
53.5 
14.3 
47.6 

42.8 


+  7  57.0 

6  39.1 

3  41.5 

+  2  32.2 

-  0  4.4 


0 
0 


9.3 
2.1 
0  49.6 

2  56.0 

3  11.9 


2  45.3 

3  3.0 

4  19.7 
4  34.1 

52.8 


5 


■  5 
4 
6 
7 

8 

-  8 
11 
10 
10 
11 


40.1 
48.9 
16.1 
29.9 
20.9 

46.2 
26.0 
57.0 
41.2 
57.7 


14  24.5 

15  18.5 

13  57.0 

14  33.7 

16  21.8 

.17  31.2 

18  28.6 

19  24.4 

19  27.8 

19  9.1 


+2.96 
+2.96 


18 
18 
19 
18 
15 


3.5 

31.0 

6.0 

28.8 
25.9 


+18.1 
+18.2 


•15  32.2 
•15  21.0 


1  4  12.3 

+  2  34.6 

+0.6567 

0.5952 

-0.1692 

5  10.5 

+  3  30.7 

-0.4717 

0.5944 

-0.1703 

7  17.3 

+  5  32.6 

-0.3915 

0.5936 

0.1722 

8  12.4 

+  6  25.6 

+0.0917 

0.5932 

0.1733 

16  52.6 

-  9  13.8 

+0.9640 

0.5887 

0.1 80H 

18  50.5 

-  7  20.3 

+0.6853 

0.5880 

ai823 

20  37.9 

-  5  36.9 

-0.8616 

0.5870 

-0.1837 

9  3  23.3 

+  0  53.4 

-0.8358 

0.5837 

0.1877 

9  0.2 

+  6  18.0 

+1.0325 

0.5815 

0.1903 

3  0  9.8 

-  3  5.2 

-0.7350 

0.5751 

0.1937 

3  57.4 

+  0  34.3 

+1.1370 

0.6082 

0.1913 

4  3.9 

+  0  40.6 

+1.1984 

0.57:« 

-0.1938 

4  36.5 

+  1  12.0 

+0.97% 

0.5735 

0.19:^ 

14  10.2 

+10  25.5 

-0.0821 

0.5706 

0.1929 

19  14.1 

^  8  41.3 

+1.0673 

0.5689 

0.1916 

22  5.5 

-  6  55.8 

+0.7896 

0.5682 

0.1907 

22  30.5 

-  5  31.7 

+0.2627 

0.5678 

-0.1904 

23  58.8 

-4  6.5 

+0.2815 

0.5676 

0.1900 

4  8  37.8 

+  4  14.6 

-0.0474 

0.5650 

0.1858 

9  10.5 

+  4  46.1 

+0.0949 

0.5650 

0.1857 

11  48.4 

+  7  18.6 

+0.9415 

0.5644 

0.1841 

12  30.3 

+  7  59.0 

+0.5991 

0.5643 

-0.1835 

14  6i2 

+  9  31.7 

-0.5641 

0.5641 

0.1827 

19  50.8 

-  8  55.6 

-0.1177 

0.5630 

0.1786 

22  51.2 

-  6  1.3 

+0.6080 

0.5622 

0.1764 

ff  3  57.4 

-  1  5.5 

+0.5928 

0.5616 

0.1724 

4  9.0 

-  0  54.3 

+0.9922 

0.5616 

-0.1724 

6  1  46.5 

-  4  0.8 

+0.2535 

0.5599 

0.1508 

2  52.0 

-  2  57.5 

-0.4153 

0.5598 

0.1495 

3  50.6 

-  2  0.7 

-0.8364 

0.5598 

0.1485 

15  13.5 

+  8  59.0 

-1.1200 

0.5591 

0.1348 

20  30.1 

-  9  55.1 

+0.7599 

0.5590 

-0.1275 

r  0  23.7 

-  6  9.4 

+1 .2243 

0.5590 

0.1221 

6  52.4 

+  0  6.3 

-0.9763 

0.5590 

0.1133 

14  56.6 

+  7  54.1 

-1.1984 

0.5589 

0.1018 

21  54.3 

-  9  22.2 

+0.0480 

0.5589 

0.0913 

8  2  39.4 

-  4  46.6 

+0.8706 

0.5589 

-0.0836 

10  5  15.9 

-  3  51.6 

-0.2475 

0.5558 

-0.0007 

20  2.4 

+10  25.7 

+0.9471 

0.55:35 

+0.0240 

22  29.5 

-11  12.0 

+1.0757 

0.5529 

0.0284 

11  2  55.1 

-  6  55.1 

+0.8740 

0.5521 

0.0350 

4  51J2 

-  5  2.8 

-0.2566 

0.5518 

+0.0381 

4  55.2 

~  4  58.9 

fO.2493 

0.5518 

0.0383 

11  50.6 

+  1  43.1 

+1.1934 

0.5516 

0.0492 

12  9.2 

+  2  1.0 

+0.5268 

0.5516 

0.0494 

life  14  20.1 

+  3  22.0 

-1.0316 

0.5437 

0.0875 

17  22.7 

+  6  18.9 

-0.6424 

0.5428 

+0.0916 

18  19.6 

+  7  14.0 

-0.7607 

0.5425 

+0.0929 

+84 

+  9 
+13 

+40 
+90 

+87 

-14 
-12 
+90 
-  6 
+90 

+90 
+90 
+30 
+87 
+87 

+50 
+51 
+32 
+40 
+84 

+75 
+  3 
+27 
+75 
+73 

482 
+45 
+  8 
-17 
-40 

+76 
+75 
-30 
-52 
+27 

+73 
+  2 
+71 
+71 
+71 

+  5 
+34 
+71 
+54 
-37 

-11 

-18 


+  5 

-61 
-56 
-27 
♦23 
+  5 

-82 
-84 
+27 
-85 
+35 

+41 
+22 
-40 
+28 
+  9 

-20 
-19 
-38 
-30 
+19 

-  2 
-73 
-42 

-  1 

-  2 

+23 
-21 
-61 

-90 
-90 

+  8 
+48 
-90 
-90 
-32 

+16 
-50 
+22 
+33 
+17 

-51 
-21 

+46 

-  5 
-90 

-84 
-90 


28 
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ELEMENTS  FOR  THE  PREDICTION  OF  0CCULTATI0N8. 


AUGUST. 


Tub  Stab's 


Name. 


Lalande  4055*2 
18  Aquarii 
A  Capricorni 
e-  Aquarii 

B.A.C.7774 

A  Aquarii 
78  Aquarii 

81  Aquarii 

82  Aquarii 
^  Aquarii 

96  Aquarii 

B.A.C.8184 
W  Piscium 
24  Piscium 
29  Piscium 

4  Ceti 

5  Ceti 
B.A.C.5 

10  Ceti 

B.A.C.237 

/  Piscium 

fjt  Piscium 
I  V  Piscium 
I  64  Ceti 

^»  Ceti 

(  Arietis 
B.A.C.755 
85  Ceti 

/i  Ceti 

Lalande  5725 

/  Tauri 
48  Tauri 
V  Tauri 
58  Tauri  * 
63  Tauri 

70  Tauri 
7J  Tauri 
75  Tauri 

01  Tauri 

^  Tauri 

80  Tauri 
B.A.C.1391 

81  Tauri 
85  Tauri 

a  Tauri 

(ji  Tauri 
<t"  Tauri 

B.A.C.  1526 
in  Tauri 
111  Tauri 

115  Tauri 
117  Tauri 

119  Tauri 
B.A.C.1728 

120  Tauri 

122  Tauri 
127  Tauri 


Mag. 


Red'ns  from 
I        1886.0. 


Aa 

A5  1 

1  « 

II 

6  +2.95 

+18.9 

54 

2.91 

19.6 

5i 

2.89 

20.0 

5i 

2.85 

20.2 

6i 

2.84 

20.2 

4 

+2.76 

+19.8 

64 

2.76 

19.7 

64 

2.74 

19.7 

64 

2.74 

19.7 

4 

2.71 

19.4 

54 

+2.69 

+19.3 

6 

2.67 

19.0 

54 

2.63 

18.3 

6 

2.62 

18.2 

5 

2.59 

17.9 

6 

+2.58 

+17.6 

6 

2.58 

17.6 

54 

2.57 

17.5 

6 

2.54 

16.4 

64 

2.48 

14,7 

5 

+2.38 

+13.2 

5 

2.37 

12.0 

44 

2.33 

11.5 

54 

2.24 

8.9 

4 

2.24 

8.6 

5 

+2.21 

+  7.4 

64 

2.20 

7.3 

6 

2.13 

6.4 

4 

2.10 

6.4 

6 

2.06 

4.2 

4 

+1.94 

+  2.7 

6 

1.75 

-  0.7 

4 

1.74 

1.0 

6 

1.72 

0.9 

6 

1.74 

1.6 

6 

+1.71 

-  1.5 

6 

1.70 

1.4 

6 

1.70 

1.7 

4 

1.69 

1.6 

4 

1.69 

1.6 

6 

+1.67 

-  1.7 

5 

1.68 

1.9 

6 

1.67 

1.7 

64 

1.67 

1.8 

1 

1.66 

2.2 

5 

+1.62 

-  2.2 

5 

1.62 

2.3 

5 

1.54 

3.5 

5 

1.51 

4.5 

54 

1.40 

4.7 

6 

+1.39 

-  5.1 

6 

1.38 

4.9 

5 

1.37 

5.5 

6 

1.35 

5.0 

6 

1.36 

5.6 

6 

+1.33 

-  5.1 

6 

+1.34 

-6.0 

A  parent 
'  Decimation 


-14 
13 
II 
12 

9 

-  8 
7 
7 
7 
6 

-  5 
5 
3 
3 
3 


55.1 
21.7 
53.2 
7.2 
36.2 

10.9 
48.3 
40.1 
10.9 
39.5 

44.6 
9.0 
23.4 
47.0 
39.4 


3 
3 


10.7 
4.7 
2  51.2 
0  40.5 
2  46.2 


+  3 
5 
4 

8 
8 

+10 

10 

10 

9 

12 


1.1 
33.5 
54.9 

2.3 

18.8 

5.7 

3.2 

15.4 

38.1 

45.2 


+12  32.7 
15    7.0 

15  21.2 
14  49.3 

16  30.6 


+15 
15 
16 
15 
15 

+15 
15 
15 
15 
16 

+15 
15 
16 
18 
17 


40.8 
21.6 
6.3 
42.6 
37.1 

2:^.3 
56.8 
26.7 
:36.4 
16.8 

34.5 
41.5 

58.4 
29.4 
16.5 


+17 
17 

18 


51.8 
8.6 

30.4 
16  58.2 
18  27.4 


+16  58.0 
+18  55.3 


At  CoNJUNcnox  ik  S.  A. 


Washington 
Mean  Time. 


d 
13 

14 


15 


16 


ir 


18 


19 


91 


S<2 


33 


h    m 
3  56.7 
42.8 
4.0 
25.6 
41.3 


16 

4 

16 

19 


90 


14 
15 

18 

19 

1 

4 

9 

19 

22 

2 

6 
6 
6 
16 
5 

19 

1 

7 

22 

23 

5 

6 

13 

14 

1 

12 
9 
11 
11 
12 

13 
14 
15 
15 
15 

15 
15 
16 
16 
18 


20.1 
22.0 
57.4 
33.8 
46.6 

27.2 
49.4 
35.7 
14.6 
58.3 

6.5 
21.6 
37.8 

7.1 

8.4 

0.5 
23.3 
12.6 
23.1 
12.3 

4.9 

2.9 

47.8 

59.4 

20.3 

55.3 
24.1 
11.5 
33.8 
46.9 

46.4 
6.1 
1.1 
4.8 
7.3 

46.8 
57.2 
0.1 
31.9 
18.3 


19  44.1 
19  46.9 
36.4 
51.5 
5.0 


3 

7 

15 


16  14.1 

16  36.5 

18  20.1 

18  22.5 

18  53.0 

20  22.8 

22  45.9 


HoorAngU* 
H 

• 

F 

h  m 

-  7  26.8 

-0.2828 

+  4  55.8 

-0.5682 

-  8  3.6 

-0.7723 

+  3  55.8 

+1.1932 

+  7  5.8 

-1.1321 

+  1  11.9 

+0.1463 

+  2  12.0 

-0.1092 

+  5  41.2 

+0.3185 

+  6  16.5 

-0.1222 

-11  41.6 

+0.3164 

-  9  5.5 

-0.2534 

-  3  52.6 

-0.0092 

+  5  36.9 

-0.2863 

+  8  11.2 

+0.6073 

-11  13.2 

+1 .2874 

-  8  10.4 

+1 .3053 

-  7  55.7 

+1ii385 

-  7  40.0 

+1 .0378 

+  1  33.0 

+0.2962 

-  9  48.3 

-1.2050 

+  3  39.6 

+0.9480 

+  9  51.2 

-0.7328 

-  8  29.8 

+0.9621 

+  6  13.3 

+0.0778 

+  7  1.1 

-0.0886 

-11  17.1 

-1.0782 

-10  21.0 

-0.8812 

-  2  50.5 

+0.0951 

-  1  41.1 

+0.9458 

+  8  20.1 

-0.8976 

-  4  27.4 

+0.8919 

-  8  39.9 

+0.5500 

-  6  56.2 

+0.4830 

-  6  34.8 

+1 .0775 

-  5  24.2 

-0.5750 

-  4  26.7 

+0.3930 

-  4  7.7 

+0.7596 

-  3  14.6 

+0.0663 

-  3  ll.l 

+0.4871 

-  3  8.7 

+0.5864 

-  2  30.6 

+0.8898 

-  2  20.5 

+0.3210 

-  2  17.7 

+0.8496 

-  1  47.0 

+0.7306 

-  0  4.4 

+0.1864 

+  1  18.4 

+1.0510 

+  1  21.1 

+0.9326 

+  8  53.8 

+0.2302 

-1 1  0.3 

-1.0392 

-  4  2.7 

+0'.6582 

-  2  56.1 

+0.1133 

-  2  34.5 

+0.8738 

-  0  54.8 

-0.4423 

-  0  52.5 

+1.1400 

-  0  23.2 

-0.3634 

+  1  3.3 

+li2362 

+  3  21.1 

-0.6683 

0.5395 
0.5:^59 
0.5327 
0.5296 
0.5285 

0.5248 
0.5246 
0.5240 
0.5237 
0.5229 

0.5224 
0.5218 
0.5212 
0.5212 
0.5207 

0.5208 
0.5208 
0.5210 
0.5210 
0.5225 

0.5248 
0.5266 
0.5280 
0.5338 
0.5338 

0.5362 
0.5365 
0.5403 
0.5406 
0.5458 

0.5523 
0.5652 
0.5658 
0..'>667 
0.5669 

0.5678 
0.5679 
0.5686 
0.5686 
0.5686 

0.5692 
0.5693 
0.5693 
0.5697 
0.5706 

0.5715 
0.5715 
0.5765 
0.5793 
0.5833 

0.5838 
0.5845 
0.5849 
0.5856 
0.5857 


+0.1053 
0.1205 
0.1320 
0.143» 
0.1464 

+0.1595 
0.1601 
0.1622 
0.1628 
0.1659 

+0.1672 
0.1693 
0,1727 
0.1734 
0.1745 

+0.1750 
0.1751 
0.1751 
0.1761 
0.1759 

+0.17:)6 
0.1715 
0.1695 
0.1618 
0.1614 

+0.1578 
0.1569 
0.1512 
0.1502 
0.1412 

+0.1291 
0.1027 
0.1006 
0.0997 
0.0981 

+0.0966 
0.0964 
0.0950 
0.0950 
0.0948 

+0.0937 
0.0935 
0.0935 
0.0922 
0.0900 

+0.0896 
0.0875 
0.0746 
0.0675 
0.0548 

+0.0531 
0.0517 
0.0490 
0.0482 
0.0476 


Lnnitini; 
Faralleli. 


N. 


+11 

-  3 
-14 

+78 
-38 

+41 
+27 
+52 
+26 
+52 

+20 
+33 
+19 
+76 
+87 

+87 
+87 
+87 
+52 
-41 


+40 
+90 
-17 


0.5866  +0.0445 
0.5876 1  +0.0403 


+90 
+55 
+90 
+90 
+46 

+!K) 
+90 
+49 
-31 

+87 


o 

-74 

+42 

-90 

-27 
-41 
-17 
-42 
-17 

-50 

-;i2 

-  2 
+52 

+56 
+45 
+26 

-88 


+90 .  +20 
-  6-84 
+90+22 
+39  '2a 
+30  -3!J 

-31  -80 
-15  -80 


-26 
+23 

-78^ 


+90  +22 
+731+  5 
4«7I+  I 
+90  +40 
+  2; -62 

+60  -  3 
+90  +18 
+39  -21 
+68+2 
+77+8 


+26 
-  7 
+23 
+16 
-14 

+39 

+:w 

-10 
-72 
+16 


+42  -14 
+90  +30 
+  51-47 
+i)0'+5I 
+14   -42 

I 

+90  +63 
-  4I-66 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


AUGUST. 


Thk  Stab'8 


At  CoxrjUNcnoN  in  R.  A. 


Limitinfc 
Parallels. 


SfaiDA. 


130  Tauri 

rOrioniB 
Orionis 
26  Geminorum 
W.  vii.,68o 

/  Geminoram 
g  GeminoruiD 
3  Cancri 
5  Cancri 
Q  Cancri 

d^  Cancri 
54  Cancri 
«  o^  Cancri 

o*  Cancri 
Mbrcurt 


10  V 
13  V 

y  V 

3«  V 

k  V 

46  V 

I  4tJ  V 

65  V 

66  V 

/«v 

BO  V 


rgiDis 
rginiB 
rginis 

rginis 
rginis 
rginifl 
rginis 
rginis 

rginis 
rginis 
rginis 
rginis 
rginis 


Bed^ns  fh>m 

Mate. 

1886.0. 

Aa 

eii 

6 

+1*29 

-57 

6 

1.23 

7.0 

6 

I.IG 

7.1 

54 

]  .00 

7.5 

6 

0.7d 

8.4 

6 

+0.74 

-  8.6 

5 

0.72 

8.8 

6 

0.65 

8.7 

6 

0.65 

8.5 

4i 

0.62 

8.8 

6 

+0.57 

-  8.7 

6 

0.48 

8.8 

54 

0.46 

8.1 

6 

0.46 

8.1 

^ 

+0.50 

-  2.9 

6 

0.56 

3.0 

4 

0.56 

2.9 

3 

+0.62 

-  2.1 

6 

0.65 

1.8 

6 

0.70 

1.8 

6 

0.69 

1.7 

64 

0.70 

1.6 

6 

+0.7b 

-  1.0 

6 

0.79 

1.0 

64 

0.83 

1.1 

5 

0.84 

0.9 

6 

+0.84 

-  0.5 

Apparent 
Declination 


Washington 
Mean  Tune. 


+17 
19 
19 
17 
17 


41.1 
41.5 
11.5 
45.3 

19.7 


d     h    m 

34    0  40.1 

7  12.1 

11  51.1 

22  57.4 

d5  18  30.0 


+17  56.0 
18  47.2 
17  37.1 

16  46.1 

17  59.3 


il6 


+17 
15 
15 
16 
13 


25.2 
46.2 
45.5 
1.0 
53.1 


sr 


21 
0 
5 
6 

10 

15 
1 
3 
4 

16 


30.0 
5.7 

50.9 
8.5 

18.2 

38.8 

31.3 

57.2 

4.9 

8.9 


NEW 

+  2  32.3 

-  0    9.3 
0    2.0 

-  0  49.5 

2  56.0 

3  11.9 

2  45.3 

3  3.0 


MOON. 

30  10    2.0 

13  49.7 

14  21.4 


31 


23 
4 

7 
7 
9 


38.2 
32.9 
19.0 
43.3 
8.8 


4 
4 

5 
5 
4 


19.7 
34.1 
52.8 
40.1 
48.9 


17  31.3 

18  2.9 

20  35.6 

21  16.3 

22  49.1 


Hour  Angle, 


+  5  11.1    +0.6725 
+11  28.2   -1.1798 

-  8    3.5   -0.5797 
+  2  37.01+0.9103 

-  2  36.6  +0.7554 


+  0  16.2 
+  2  45.7 
+  8  17.0 
+  8  33.9 
-11  26.4 


+ 
+ 
+ 


6 
3 
5 
5 
6 


18.6 
10.3 
30.4 
37.8 
47.0 


+  8  35.0 
-11  45.6 
-U  15.1 

-  2  18.6 
+  2  25.5 
+  5  5.6 
+  5  29.1 
+  6  51.5 


9 
8 
6 
5 
3 


4.0 
33.5 

6.3 
27.1 
57.5 


-0.0083 
-1.0120 
-0.2365 
+0.5853 
-0.9521 

-0.8612 
-0.2526 
-0.5180- 
-0.7885 
-0.2360 


-0.6916 
+1.2193 
+0.9956 

-0.0397 
+1 .0952 
+0.8228 
+0.3020 
+0.3222 

0.0000 
+0.1402 
+0.9761 
+0.6371 
-0.5054 


N. 


S. 


0.5888 
0.5921 
0..5947 
0.5994 
0.6053 

0.6057 
0.6061 
0.6064 
0.6064 
0.6068 

0.6070 
0.6064 
0.6064 
0.6063 
0.5912 


0.5841 
0.5828 
0.5825 

0.5797 
0.57S5 
0.5778 
0.5777 
0.5775 

0.5753 
0.5753 
0.5748 
0.5746 
0.5741 


+0.0365 

0.0241 

+0.0144 

-0.0084 

0.0503 

-0.0567 
0.0617 
0.0738 
0.0742 
0.0825 

-0.0939 
0.1128 
0.1170 
0.1170 
0.1465 


-0.1963 
0.1966 
0.1965 

-0.1956 
0.1945 
0.1937 
0.1934 
0.1930 

-0.1889 
0.1888 
0.1871 
0.1867 

-0.1858 


o 
+89 

-45 

+  2 

+90 
+90 

+34 
-27 
+21 
+77 
-22 

-16 
+21 
+  6 
-10 
+22 


-  3 

+90 
+90 

+33 
+87 
+87 
+53 
+54 

+34 
+43 

+84 
+78 
+  6 


o 
+19 

-71 

-55 

+36 

+23 

-21 
-72 
-36 
+10 
-72 

-73 
-40 
-59 
-74 
-42 


-86 
+43 
+23 

-37 
+31 
+11 
-18 
-17 

-35 
-28 
+21 
0 
-68 


SEPTEMBER. 


88  Virginis 

B.A.C.4647mtt;<. 

94  Virginis 

95  Virginis 
(1  Libra 
^'  Libre 

18  Libra 

B.A.C.5070 
y  Libra 
II  Libra 
48  Libra 

W.(«)xvi.  140 

^  Ophiuchi 
24  Scorpii 
B.A.C.6294 
Lalande  35497 
B.  A.  0.6536 

d  Sagittarii 

pi  Sagittarii 

f^  Sagittarii 
B.A.C.6707 
B.  A.  0.6710 

B.A.O.7063 
r'  Oapricorni 


64 

+0.91 

-  0.3 

64 

0.96 

0.3 

64 

+1.01 

0.0 

6 

1.02 

-  0.1 

6 

1.28 

+  1.5 

54 

1.29 

1.9 

6 

1.29 

2.1 

6 

+1.44 

+  2.9 

44 

1.53 

2.7 

6 

1.59 

2.7 

54 

1.64 

4.2 

64 

1.74 

4.7 

44 

+1.86 

+  5.1 

54 

1.92 

5.3 

54 

2.4r> 

11.3 

64 

2.60 

12.8 

6 

2.63 

13.0 

5 

+2.64 

+13.4 

4 

2.64 

13.9 

64 

2.64 

13.8 

64 

2.70 

14.2 

6   2.70 

14.6 

64 

+2.83 

+17.7 

64 

+2.84 

+17.8 

6  16.1 

7  29.9 


-  8 

8 

11 

10 

10 

•11 

14 
15 
13 
14 


20.9 
46.2 
26.0 
57.0 
41.2 

57.7 
24.5 
18.5 
56.9 
33.7 


-16  21.8 

17  31.2 

18  28.6 

19  24.4 
19  27.9 


19 
18 
18 
19 
18 


9.1 

3.5 

31.0 

6.0 

28.9 


15  25.9 
-15  32.2 


4 

7 

12 
12 
9 
10 
11 


22.5 
17.2 

13.5 
24.7 
22.4 
26.0 
23.0 


22  26.8 

3  35.3 

7  23.3 

13  42.8 

21  36.6 


4    4 

9 
6  11 

1     1 
4 


26.3 
6.4 
13.4 
58.1 
25.2 


+  1 

+  4 


24.0 
12.5 


+  8  58.3 

+  9  9.2 

+  5  22.8 

+  6  24.2 

+  7  19.2 


+ 
+ 


+ 
+ 


6 
1 
2 

8 
7 

1 
3 
3 
5 
3 


0.1 

2.3 

37.9 

44.3 

38.3 

2.6 
27.8 
53.3 
51.1 

28.8 


8  50.8 
10  47.1 
10  51.0 

17  46.9  i 

18  5.6 


+  0  48.1 
+  2  40.6 
+  2  44.4 
+  9  26.9 
+  9  44.9 


8  20  20.6 '  +1 1     9.9 
23  23.5-9  52.9 


-0.0655 

0.5731 

-0.1816 

+0.6494 

0.5725 

0.1797 

+0.6330 

0.5718 

-0.1756 

+1 .0280 

0.5715 

0.1749 

+0.3012 

0.5682 

0.1529 

-0.3579 

0.5680 

0.1516 

-0.7729 

0.5679 

0.1503 

-1.0537 

0.5669 

-0.1362 

+0.8023. 

0.5663 

0.1293 

+1.2595 

0.5658 

0.1237 

-0.9156 

0.5649 

0.1147 

-1.1363 

0.5644 

0.1026 

+0.0934 

0.5635 

-0.0919 

+0.9061 

0.5632 

0.0848 

-0.2121 

0.5555 

-0.0009 

+0.9738 

0.5525 

+0.0235 

+1.1023 

0.5517 

0.0279 

+0.8993 

0.5508 

+0.0347 

-0.2305 

0.5502 

0.0379 

+0.2762 

0.5502 

0.0381 

+1.2190 

0.5486 

0.0484 

♦0.5537 

0.5486 

0.0491 

-1.0104 

0.5418 

+0.0870 

-0.6210 

0.5406 

+0.0917 

+30   -39 

+78  +  1 


+76 

+82 
+48 
+11 
-13 

-34 
+76 
+75 
-26 
-45 


0 
+26 
-18 
-57 
-90 

-JW 
+  11 
+53 
-90 
-90 


+30   -30 
+73 '+19 

+  4  '  -48 


+71 
+71 

+71 
+  7 
+35 
+71 
+56 

-36 
-10 


+24 
+36 

+19 
-49 
-19 
+50 
-  3 

-90 
-81 
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OCOULTATIONS,   1886. 


• 

ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBEB. 

Thk  Star's 

At  Gonjumction  in  B.  a. 

Umiting 
PanlleU. 

Name. 

Mag. 

5i 
6 

Red'ns  from 
1886.0. 

Apparent 
DeoHnation. 

Waabinetoin 
Mean  Time. 

Hour  Angle 
S 

T 

x' 

y' 

N. 

8. 

-95 
-51 

-90' 

-ra 

-90 

Aa 

^6 

T*  Capricorni 

Lalande  40522 
9  Aquarii 
]8  Aquarii 
A  Capricorni 

42*85 

2.88 
2.87 
2.91 
2.93 

+i8:o 

18.7 
19.0 
19.6 
20.2 

-15**2L0 
14  55.1 
13  58.3 
13  21.7 
1 1  53.2 

d     h    m 

9    0  20.8 

9  59.6 

11  13.1 

22  47.7 

10  10  10.2 

h    m 

-  8  57.4 
+  0  23.5 
+  1  34.7 
-11   11.9 

-  0    9.9 

-0.7418 
-0.2680 
-1.1888 
-0.5534 
-0.7591 

0.5406 
0.5382 
0.5376 
0.5348 
0.5319 

+0.0923 
0.1048 
0.1063 
0.1199 
0.1318 

-1? 
+11 
-50 
-  3 
-13 

e'  Aquarii 
B.A.C.7774 

2,  Aquarii 
78  Aquarii 
81  Aquarii 

54 

4 

64 

+2.95 
2.95 
2.95 
2.96 
2.96 

+20.5 
20.8 
20.9 
20.9 
20.9 

-12    7.2 
9  36.2 
8  10.9 
7  48.3 
7  39.9 

22  32.3 
11    1  48.2 

20  25.7 

21  27.4 
13    1     2.5 

+11  50.0 
-  8  59.9 
+  9    4.9 
+10    4.8 
-10  26.3 

+1.2039 
-1.1205 
+0.1574 
-0.0981 
+0.3256 

0.5289 
0.5289 
0.5266 
0.5253 
0.5249 

+0.1435 
0.1461 
0.1600 
0.1607 
0.1627 

+78 
-37 
+42 
+27 
+52 

+43 

-90 

-26 

-41' 

-17 

82  Aquarii 

6  Aquarii 

9d  Aquarii 

B.A.C.8184 
20  Piscium 

64 
4 

54 

6 
54 

+2.96 
2.96 
2.96 
2.96 
2.96 

+20.8 
20.7 
20.6 
20.4 
19.9 

-  7  10.9 
6  39.5 
5  44.6 
5    9.0 
3  23.4 

1  :^8.8 

7  50.7 

10  30.7 

15  51.8 

13    1  35.9 

-  9  51.1 

-  3  50.0 

-  1  14.5 
+  3  57.2 
-10  35.5 

-0.1129 
+0.3273 
-0.2422 
+0.0018 
-0.2750 

0.5248 
0.5241 
0.5238 
0.5230 
0.5230 

+0.1630 
0.1662 
0.1677 
0.1698 
0.1735 

+26 
+53 
+20 
+34 
+19 

-42 
-17 
-49 
-35 
-51  1 

24  Piscium 
29  Pigcium 

4  Ceti 

5  Ceti 
B.A.C.5 

6 
5 
6 
6 
54 

+2.96 
2.94 
2.94 
2.94 
2.94 

+19.8 
19.6 
19.4 
19.4 
19.4 

-  3  47.0 
3  39.4 
3  10.7 
3    4.7 
2  51.2 

4  14.0 

8  56.5 

12    3.8 

12  18.8 

12  34.9 

-  8    2.0 

-  3  27.6 

-  0  25.7 

-  0  11,1 
+  0    4.5 

+0.6180 
+1,2996 
+1.3173 
+1.2508 
+1.0500 

0.5230 
0.5230 
0.5228 
0.5228 
0.5231 

+0.1738 
0.1753 
0.1758 
0.1760 
0.1760 

+76 

4«7 

+87 
+87 
+87 

-  1 

455; 

+58  1 
+47; 
+27 

10*  Ceti 

B.A.C.237 
/  Piscium 
fi  Piscium 
V  Piscium 

6 

64 

5 
5 
44 

+2.94 
2.95 
2.91 
2.92 
2.89 

+18.6 
17.3 
16.0 
15.1 
14.6 

-  0  40.5 
+  2  46.3 

3  1.2 
5  33.6 

4  54.9 

22    1.7 

14  10  59.5 

Iff    0  48.4 

7  10.3 

12  58.8 

+  9  15.0 

-  2    9.8 
+11   14.9 

-  6  34.5 

-  0  56.2 

+0.3108 
-1.1904 
+0.9654 
-0.7153 
+0.9856 

0.5232 
0.5247 
0.5272 
0.5283 
0.5301 

+0.1771 
0.1768 
0.1744 
0.1725 
0.1702 

+54 
-40 
+90 
-  5 
+90 

-18 
-88 
+22 
-85 
+24 

64  Ceti 

^»  Ceti 

^  Arietis 
B.A.C.755 
85  Ceti 

54 

4 

5 

64 

6 

+2.86 

2.86 
2.86 
2.85 
2.81 

+12.0 
11.8 

10;7 

10.6 
9.6 

+  8    2.4 

8  18.9 

10    5.8 

10    3.3 

10  15.5 

16    4     9.4 

4  58.4 

10  51.8 

11  49.9 
19  36.8 

-10  13.1 

-  9  25.5 

-  3  43.0 

-  2  46.6 
+  4  45.9 

+0.1015 
-0.0653 
-1.0583 
-0.8610 
+0.1226 

0.5342 
0.5345 
0.5366 
0.5371 
0.5403 

+0.1625 
0.1619 
0.1580 
0.1572 
0.1513 

+41 
+31 
-29 
-14 
+42 

-36' 
-80 
-80 
-24 

/I  Ceti 

Lalande  5725 
/  Tauri 
48  Tauri 
y  Tauri 

4 

6 
4 
6 
4 

+2.78 
2.77 
2.67 
2.53 
2.52 

+  9.4 
7.1 
5.4 
1.7 
1.3 

+  9  38.2 
12  45.2 
12  32.8 
15    7.0 
15  21.2 

20  48.7 
ly    7  13.7 

18  55.8 
18  15  43.1 

17  32.5 

+  5  55.6 

-  7  59.1 
+  3  20.6 

-  0  33.5 
+  1  12.2 

+0.9752 
-0.8708 
+0.9309 
+0.5911 
+0.5232 

0.5405 
0.5446 
0.5500 
0.5605 
0.5616 

+0.1504 
0.1411 
0.1288 
0.1023 
0.0995 

+90 
-15 
+90 
+77 
+71 

+26 1 
-77 
+25 
+  7 
+  4 

58  Tauri 

63  Tauri 

<5»  Tauri 

70  Tauri 

71  Tauri 

6 
6 

54 
6 

6 

+2.51 
2.52 
2.53 
2.49 
2.49 

+  1.4 
0.6 
0.3 
0.7 
0.8 

+14  49.3 

16  30.6 

17  10.8 
15  40.8 
15  21.6 

17  55.2 
19    9.8 

19  27.3 

20  10.5 
20  30.5 

+  1  34.1 
+  2  46.2 
+  3    3.0 
+  3  44.8 
+  .4    4.1 

+1.1241 
-0.5423 
-1.2241 
+0.4343 
+0.8048 

0.5616 
0.5617 
0.5623 
0.5633 
0.5629 

+0.0993 
0.0977 
0.0966 
0.0962 
0.0953 

+90 
+  4 
-49 
+63 
+90 

+44 
-60 
-73 
-  1  ' 
+21 

75  Tauri 

e^  Tauri 

^  Tauri 
80  Tauri 

B.A.C.1391 

6 
4 
4 

6 
5 

+2.49 
2.48 
2.48 
2.46 
2.47 

+  0.4 

0.5 
0.5 
0.5 
0.3 

+16    6.3 
15  42.6 
15  37.1 
15  23.3 
15  56.8 

21  26.6 
21  30.4 

21  32.9 

22  13.3 
22  23.7 

+  4  58.3 
+  5    2.0 
+  5    4,4 
+  5  43.4 
+  5  53.4 

+0.1058 
+0.5293 
+0.6298 
+0.9363 
+0.3615 

0.5634 
0.5633 
0.5633 
0.5635 
0.5639 

+0.0939 
0.0939 
0.0939 
0.0931 
0.0924 

+41 
+71 
+«2 
+90 
♦58 

-19 
+  5 
+10 
+30 
-5 

81  Tauri 

85  Tauri 

a  Tauri 

(7^  Tauri 

o«  Tauri 

6 

64 

1 
5 
5 

42.46 
2.47 
2.46 
2.43 
2.43 

+  0.5 

+  0.4 

-  0.1 

0.0 

0.1 

+15  26.7 

15  36.4 

16  16.8 
15  34.5 
15  41.5 

22  26.7 

22  59.4 

19    0  47.9 

2  15.6 

2  18.5 

+  5  56.3 
+  6  27.9 
+  8  12.8 
+  9  37.4 
+  9  40.2 

+0.8958 
+0.7757 
+0.2272 
+1.1003 
+0.9806 

0.5639 
0.56-39 
0.5646 
0.5656 
0.5656 

+0.0924 
0.0919 
0.0889 
0.0872 
0.0872 

+90 
+90 
+48 
+90 
+90 

+27 

+19. 

-11 

+43 

+34 

B.A.C.1526 

m  Tauri 
111  Tauri 
115  Tauri 
117  Tauri 

5 
5 

54 

6 
6 

+2.35 
2.32 
2.21 
2.20 
2.18 

-.1.8 
2.9 
3.5 
4.0 
3.8 

+16  58.5 
18  29.5 
17  16.5 
17  51.8 
17    8.6 

10  19.0 
14  40.2 

22  5.2 

23  16.3 
23  39.3 

-  6  36.0 

-  2  24.0 
+  4  45.2 
+  5  53.7 
+  6  15.9 

+0.2700 
-1.0144 
+0.7071 
+0.1549 
+0.^274 

0.5697 
0.5720 
0.5753 
0.5757 
0.5759 

+0.0743 
0.0666 
0.0543 
0.0522 
0.0512 

+51 
-28 
+90 
+44 

+90 

-  8 
-72 
+19 
-12 
+34 

119  Taori 

B.A.C.1728 

5 
6 

+2.18 
+2.16 

-  4.5 

-  4.0 

+18  30.4 
+16  58.2 

HO    1  25.7 
1  28.3 

+  7  58.4 
+  8    0.9 

-0.4085 
+1.1959 

0.5772 
0.5772 

+0.0478 
+0.0478 

+12 

+30 

-45 

+57 1 

0CCULTATI0N8,  1886. 
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ELEMENTS  FOR  THE  PREDICTION  OF  O00ULTATION8. 


SEPTEUBEB. 


THB  BtUM'U 


At  (kmjnKcnoii  ra  B.  A. 


Panliels. 


Kame. 


120  Tauri 
127  Tauri 

130  Tauri 
'    2^  Ononis 

6d  Orionifl 

71   Orionis 

26  Geminorum 
W.  vii.  685 
f  Geminorum 
g  Geminorum 

3  Cancri 

5  Cancri 

C^  Cancri 

d^  Cancri 

54  Cancri 

o^  Cancri 
o*  Cancri 
fl-'  Cancri 
TT*  Cancri 
18  Leon  is 

V  Leonia 
A  Leonis 

44  Leonia 

45  Leonia 
p  Leonia 

49  Leonia 
Vsirns 


94  Virginia 

96  Virginia 

P  Libra 

f  >  Libra 
18  Libra 

B.A.C.5070 

y  Libra 

tj  Libra 

48  Libra 


Bed'na  from 

Mag. 
6 

'  1886.0. 

Aa 

Ai 

vi.i7 

w:6 

6 

2.M 

5.1 

6 

2.09 

5.0 

6 

2.04 

6.5 

6 

1.99 

7.0 

6 

^1.96 

-  6.8 

5i 

1.77 

7.6 

6 

1.47 

9.1 

6 

1.43 

9.6 

5 

1.40 

10.0 

6 

•i-LSl 

-10.0 

6 

1.30 

9.7 

4h 

1.24 

10.2 

6 

1.18 

10.2 

6 

1.03 

9.7 

51 

-1-1.01 

-  9.8 

6 

1.01 

9.9 

6 

0.93 

9.6 

6 

O.Ul 

9.5 

6 

0.79 

8.7 

5 

+0.73 

-  8.6 

41 

0.71 

8.0 

6 

0.66 

7.5 

6 

0.65 

7.6 

4 

0.63 

7.4 

6 

+0.63 

-7.3 

61 

0.78 

+  0.6 

6 

+0.78 

+  0.6 

6 

0.94 

2.4 

51 

0.94 

2.6 

6 

0.95 

2.8 

6 

1.06 

3.7 

41 

+1.13 

+  3.7 

6 

1.17 

3.8 

51 

+IJ32 

+  5.0 

Apparent 
Decuxiatioii 


WaaUngton 
Mean  Tune. 


+18  27.4 

18  55.3 
17  411 

19  41.5 
19  48.8 

+19  11.5 
17  45.3 
17  19.6 

17  55.9 

18  47.1 

+17  37.0 

16  46.0 

17  59.2 
17  25.1 

15  46M 

+15  45.4 

16  0.9 
15  27.1 
15  24.6 
12  20.1 

+12  59.3 
10  33.3 

9  21.7 
10  20.5 

9  53.5 


90 


91 
29 


93 


T 

1 

5 

7 
14 
18 

19 
6 
3 
6 

8 

14 
15 
19 
1 
11 


m 
59.6 
59.4 
57.0 
40.9 
16.8 

28.8 
57.3 
10.7 
16.9 
58.0 

55.1 
13.3 
31.3 
2.7 
13.9 


13  44.2 
13  52.1 
19  51.1 
21  0.9 
94    9  41.1 


95 


14 

18 

1 

2 

4 


29.6 
28.1 
34.2 
32.7 
40.0 


+ 
+ 


9  14.3 
6  37.8 

NEW 

•  8  20.9 

-  8  46.2 
11  26.0 
10  57.0 

10  41.2 

11  57.6 

14  24.4 

15  18.4 
.13  56.9 


5  35.2 
23  25.0 

MOON. 

98  22  25.4 

22  36.4 

99  19  1.7 
20  3.5 
20  59.1 

30    7  43.8 

12  43i2 
16  24.5 
22  33.0 


Hoar  Angle 
H 


+ 
-II 

-  9 

-  3 
+  0 


h   m 
8  31.1 

37.8 

44.5 

15.3 

12.5 


+  1 
-U 

+  7 


21.8 
35.3 
51.9 


+10  51.0 
-10  34.1 


-  4 

-  4 

-  0 
+  4 

-  9 

-  6 

-  6 

-  1 
+  0 
-11 


50.8 
33.3 
25.3 
53.3 
19.1 

54.6 

47.0 

1.9 

5.2 

43.8 


-  7  6.3 

-  3  16.9 
+  3  32.9 
+  4  29.3 
+  6  31.7 

+  7  24.8 

+  0  34.3 


-  3     1.6 


-  2 

-  7 

-  6 

-  5 
+  5 


50.9 

9.8 

10.3 

16.6 

4.9 


+  9  53.5 
-10  33.1 
-  4  37.7 


-0.3285 
-0.6382 
+0.7223 
-1.1561 
-1.2089 

-0.5474 
+0.9642 
+0.8081 
+0.0304 
-0.9874 

-0.2032 
+0.6299 
-0.9303 
-0.8373 
-0.2246 

-0.4934 
-0.7660 
-0.9264 
-1.0335 
+0.2672 

-1.1051 
+0.6728 
+0.6816 
-0.4482 
-0.3661 

+0.1165 
-0.5531 


+0.5765 

+0.9659 
+0.2333 
-0.4178 
-0.8279 
-1.1133 

+0.7148 
+1.1641 
-0.9847 


0.5772 
0.5790 
0.5799 
0.5826 
0.5843 

0.5848 
0.5885 
0.5939 
0.5946 
0.5950 

0.5958 
0.5958 
0.5964 
0.5965 
0.5965 

0.5965 
0.5965 
0.5962 
0.5962 
0.5952 

0.5944 
0.5939 
0.5928 
0.5925 
0.5924 

0.5923 
0.5429 


0.5794 

0.5794 
0.5775 
0.5772 
0.5771 
0.5761 

0.5754 
0.5750 
0.5742 


N. 


+0.047:) 
0.0399 
0.0362 
0.0235 
0.0169 

+0.0141 

-0.0080 

0.0490 

0.0552 

0.0608 

-0.0726 
0.0748 
0.0818 
0.0921 
0.1109 

-0.1156 
0.1158 
0.1261 
0.1278 
0.1479 

-0.1548 
0.1601 
0.1687 
0.1698 
0.1722 

-0.1732 
0.1698 


0.1781 

-0.1781 
0.1562 
0.1550 
0.1538 
0.1393 

-0.1320 

0.1264 

-0.1168 


o 

+16 

-  2 
+90 
-42 

-49 

+  4 
+90 
+90 
+37 
-25 

+23 
+82 
-21 
-14 
+22 

+  7 

-  9 
-20 
-28 
+61 

-33 
+86 
487 
+10 
+15 

+42 
+  4 


+71 

+82 
+44 
+  8 
-16 
-39 

+76 
+75 
-31 


8. 


o 

-39 
-63 
+22 
-71 
-71 

-52 
+40 
+26 
-19 
-72 

-34 
+13 
-72 
-73 
-39 

-.57 
-74 
-75 
-75 
-15 

-77 
+  7 
+  6 
-59 
-54 

-25 

-70 


-  3 

+21 
-22 
-61 
-90 
-90 

+  6 
+40 
-90 


OCTOBEE. 


^  Ophiachi 
24  Scorpii 
B.A.C.6294 
Lalande  35497 

B.A.C.6536 
d  Sagittarii 
pi  Sagittarii 
p>  Sagittarii 

B.A.C.6707 

B.A.C.6710 
B.A.C.7063 

r>  Capricorn! 

T«  Capricorn! 
Lalande  40552 

18  Aquarii 
Jl  Capricomi 


41 

+1.37 

+  5.8 

51 

1.43 

5.8 

51 

1.96 

11.0 

61 

2.12 

12.0 

6 

+2.15 

+12.3 

5 

2.18 

12.6 

4 

2.20 

13.1 

61 

2.20 

13.0 

61 

2.27 

13.3 

6 

+2.26 

+13.6 

61 

2.46 

16.8 

61 

2.49 

16.8 

51 

2.50 

16.9 

6 

2.56 

17.5 

61 

+2.62 

+18.5 

51 

+2.69 

+19.3 

-16  21.8 

17  31.2 

18  28.6 

19  24.4 

.19  27.9 
19  9.1 
18    3.5 

18  31.0 

19  6.0 

.18  28.9 
15  25.9 
15  32.2 
15  21.0 
14  55.1 

13  21.7 
11  53J3 


1  12  50.9 
17  23.1 

3  18  20.8 

4  8  52.0 

11  17.3 

15  39.6 
17  34.5 
17  38.4 

ff    0  30.1 

0  48.6 

6  2  53.7 

5  56i2 

6  53.2 

16  30.8 

7  5  18.6 
16  41.3 


+  9  9.9 
-10  27.6 
-11  11.6 
+  2  50.3 


+  5 
+  9 
+11 
+11 
-  6 


10.8 
24.4 
15.5 
19.3 
2.4 


-  5  44.5 

-  4  29.5 

-  1  32.7 

-  0  37.4 
+  8  42.3 

-  2  53.5 
+  8    8.7 


+0.0070 
+0.8091 
-0.3109 
+0.8668 

+0.9926 
+0.7914 
-0.3288 
+0.1726 
+1.1112 

+0.4519 
-1.0988 
-0.7115 
-0.8312 
-0.3538 

-0.6331 
-0i)318 


0.5724 
0.5716 
0.5602 
0.5551 

0.5546 
0.5S31 
0.5524 
0.5524 
0.5500 

0.5500 
0.5514 
0.5403 
0.5398 
0.5367 

0.5332 
0.5305 


-0.0939 

0.0860 

-0.001 1 

+0.0239 

+0.0275 
0.0352 
0.0383 
0.0383 
0.0494 

+0.0496 
0.0876 
0.0916 
0.0927 
0.1053 

+0.1200 
+0.1323 


+25 
+73 

-  2 
+71 

+71 
+71 
+  1 
+29 
+71 

+48 
-43 
-15 
-22 
+  7 

-  7 

-18 


-35 
+12 
-54 
+16 

+26 
+11 
-56 
-25 
+36 

-  9 
-90 
-90 
-90 
-57 

-82 
-90 
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OCCULTATIONS,   1886. 


ELEMENTS  FOR  THE  PREDICTION  OF  0CCULTATI0N8. 


OCTOBER. 


Thk  Star's 


At  CoHjuvcnoii  nr  B.  A. 


Umitiiii; 
F^talleb. 


Xame. 


0*  Aquarii 
B.A.C.7774 

A  Aquarii 
78  Aquarii 

81  Aquarii 

82  Aquarii 
6  Aquarii 

9d  Aquarii 

B.  AC.  8184 
20  Piscium 

24  Piacium 
29  Piacium 
5  Ceti 

B.A.C.5 
10  Ceti 

B.A.C.237 

/  Piacium 
fi  Pigciurn 
V  Piacium 
64  Ceti 

f '  Ceti 
^  ArietiB 
B.A.C.755 
85  Ceti 
fi  Ceti 

Lalande  5725 

/  Tauri 
48  Tauri 

y  Tauri 
63  Tauri 

<ja  Tauri 

70  Tauri 

71  Tauri 
75  Tauri 

d«  Tauri 

^  Tauri 

80  Tauri 
B.A.C.  1391 

81  Tauri 
85  Tauri 

a  Tauri 
e^  Tauri 
0«  Tauri 

B.A.C.  1526 
m  Tauri 

in  Tauri 
115  Tauri 
117  Tauri 

119  Tauri 

120  Tauri 

,127  Tauri 
130  Tauri 

;t«OrioniB 

X^  OrioniB 
68  Orionia 

71  Orionia 

26  Geminorum 


Bed'ni 

\  from 

MaK. 
51 

1886.0.       1 

^a 

Ai 

+2*77 

+19:4 

61 

2.78 

20.1 

4 

2.86 

20.3 

61 

2.87 

20.2 

61 

2.89 

20.2 

61 

+2.89 

+20.3 

4 

2.92 

20.2 

51 

2.94 

20.4 

6 

2.96 

20.4 

51 

3.00 

20.2 

6 

+3.01 

+20.0 

5 

3.02 

19.9 

6 

3.03 

19.7 

51 

3.04 

19.7 

6 

3.09 

19.3 

61 

+3.15 

+18.3 

5 

3.18 

16.9 

5 

3.21 

16.3 

41 

3.21 

15.6 

51 

3.27 

13.5 

4 

+3.27 

+13.4 

5 

3.30 

12.4 

61 

3.29 

12.3 

6 

3.29 

11.0 

4 

3.27 

10.9 

6 

+3.30 

+  8.9 

4 

3.27 

6.8 

6 

3.21 

2.8 

4 

3.20 

2.4 

6 

3.21 

1.8 

51 

+3.22 

+  1.6 

6 

3.18 

1.9 

6 

3.17 

1.9 

6 

3.19 

1.5 

4 

3.18 

1.6 

4 

+3.18 

+  1.6 

6 

3.16 

1.6 

5 

3.17 

1.5 

6 

3.16 

1.6 

61 

3.16 

1.5 

1 

+3.16 

+  0.9 

5 

3.13 

0.8 

5 

3.14 

+  0.7 

5 

3.10 

-  1.0 

5 

3.10 

2.2 

51 

+3.00 

-  3.1 

6 

3.00 

3.5 

6 

2.98 

3.3 

5 

2.98 

4.1 

6 

2.97 

4.2 

6 

+2.94 

-  5.0 

6 

2.91 

5.0 

6 

2.91 

6.0 

6 

2.86 

6.8 

6 

2.81 

7,4 

6 

+2.79 

-  7.3 

51 

+2.58 

-  8.5 

Apparent 
Decunation. 


Waahingtoii 
Mean  Time. 


o 
-12 

9 

8 

7 

7 

-  7 
6 
5 
5 
3 

-  3 
3 
3 
2 

-  0 

+  2 
3 
5 
4 

8 

+  8 

10 

10 

10 

9 

+12 
12 
15 
15 
16 

+17 
15 
15 
16 
15 


7'.2 
36.2 
10.9 
48.3 
40.1 

10.9 
39.5 
44.6 
9.0 
23.4 

47.0 
39.4 
4.7 
51.2 
40.5 

46.3 

1.2 

33.6 

55.0 

2.4 

18.9 

5.8 

3.3 

15.5 

38.2 

45.2 
32.8 
7.0 
21.2 
30.6 

10.8 
40.8 
21.6 
6.3 
42.6 


d 
8 


h 
5 


15  37.1 
15  23.3 
15  56.8 
15  26.7 
15  36.4 


+16 
15 
15 
16 

18 


16.8 
34.5 
41.5 
58.5 

29.5 


+17 
17 
17 


16.5 
51.8 
8.6 
18  30.4 
18  27.4 


+18  55.3 
17  41.1 

19  43.5 
19  41.5 
19  48.8 

+19  11.5 
+17  45.3 


m 
4.4 
8  20.4 
2  59.0 
0.7 
35.7 


4 

7 


10 


11 


8 
14 
17 
22 

8 

10 
15 
18 
19 
4 


12.1 
23.7 

3.8 
24.4 

7.5 

45.1 

26.7 

48.3 

4.5 

28.6 


17  21.9 

la  7   4.5 

13  23.1 

19    8.4 

13  10  10.3 


14 


10 

16 

17 

1 

2 


58.8 
48.7 
46.2 
28.5 
39.7 


12  58.9 

Iff    0  35.1 

21   15.5 

23    4.5 

16    0  41.5 


0 
1 
2 
2 
3 


59.0 

42.0 

2.1 

58.0 

1.8 


3  4.3 

3  44.6 

3  55.1 

3  58.1 

4  30.6 


ir 


6 

7 

7 

15 

20 

3 
4 

5 
7 

7 


19.0 
46.5 
49.5 
50.1 
12.1 

38.9 
50.4 
13.6 
0.6 
34.6 


11  36.3 
13  34.8 
16  45.2 
20  22.9 

18    0     1.5 

1   14.5 

12  53.6 


Hour  Angle 


h 

-  3 

-  0 

-  6 

-  5 

-  2 

-  1 
+  4 
+  7 
-11 

-  2 


+ 
+ 
+ 
+ 


+ 
+ 


0 
4 

8 
8 
6 

6 
4 

I 

7 
2 


-  I 
+  4 
+  4 
-11 
-10 


m 
50.3 
40.1 
34.3 
34.4 

5.6 

30.3 
30.5 
6.0 
42.7 
16.3 

16.7 
50.2 
5.9 
21.7 
30.6 

0.1 
41.6 
25.7 

0.7 
24.7 

37.7 
1.4 

57.2 
35.0 
26.0 


-  0  26.5 
+10  47.2 
+  6  46.2 
+  8  31.5 
+10    5.3 


+10 
+11 
+11 
-11 
-11 

-11 
-10 
-10 
-10 
-10 

-  8 

-  7 

-  7 
0 
4 


+ 
+ 


+ 
+ 
+ 


11 

10 
10 

.  8 

.  8 

.  4 
2 
0 
4 
7 


22.1 
3.6 
23.1 
43.0 
39.3 

36.9 
57.9 
47.8 
44.9 
13.5 

28.8 

4.4 

1.5 

42.4 

55.2 

53.8 
44.9 
22.5 
39.3 
6.3 


+1.1371 
-1.1798 
+0.10fK) 
-0.1422 
+0.2863 

-0.1533 
+0.2916 
-0.2749 
-0.0240 
-0.2890 

+0.6035 
+1.2891 
+1 .2430 
+1.0438 
+0.3191 

-1.1609 
+1.0055 
-0.6620 
+1.0368 
+0.1771 

+0.0126 
-0.9718 
-0.7716 
+0.2158 
+1.0676 

-0.7633 
+1.0474 
+0.7278 
+0.6617 
-0.4051 

-1 .0857 
+0.5745 
+0.9455 
+0.2474 
+0.6712 

+0.7720 
+1.0792 
+0.5034 
+1.0404 
+0.9183 

+0.2706 
+1.2468 
+1.1269 
+0.4202 
-0.8672 

+0.8680 
+0.3131 
+1.0897 
-0.2517 
-0.1730 


13.5  I -0.4816 

19.2  +0.8876 

44.3  1-1.1371 
14.0-1.0014 
44.6^-1.0537 


+  8  54.9  -0.3869 
-  3  51.61+1.1413 


0.5277 
0.5271 
0.5242 
0.5242 
0.5237 

0.5237 
0.5234 
0.5232 
0.5231 
0.5230 

0.5230 
0..5236 
0.5236 
0.5237 
0.5248 

0.5266 
0.5295 
0.5311 
0.5329 
0.5379 

0.5379 
0.5400 
0.5407 
0  5438 
0.5440 

0.5483 
0.5535 
0.5623 
0.5631 
0.5640 

0.5640 
0.5644 
0.5644 
0.5649 
0.5649 

0.5649 
0.5652 
0.5652 
0.5652 
0.5657 

0.5659 
0.5667 
0.5667 
0.5701 
0.5718 

0.5746 
0.5749 
0.5751 
0.57.55 
0.5763 

0.5775 
0.5781 
0.5789 
0.5801 
0.5808 

0.581 1 
0.5838 


+0.1436 
0.1465 
0.1604 
0.1611 
0.1635 

+0.1635 
0.1672 
0.1683 
0.1709 
0.1746 

+0.1754 
0.1767 
0.1773 
0.1773 
0.1786 

+0.1786 
0.1765 
0.1746 
0.1725 
0.1648 

40.1643 
0.1602 
0.1596 
0.1534 
0.1524 

+0.1431 
0.1304 
0.1040 
0.1012 
0.0985 

+0.0983 
0.0972 
0.0967 
0.0952 
0.0951 

+0.0951 
0.0940 
0.0938 
0.09:^7 
0.0927 

+0.0903 
0.0878 
0.0878 
0.0749 
0.0677 

+0.0544 
0.052.-S 
0.0521 
0.0488 
0,0474 

+0.0401 
0.0365 
0.0307 
0.0233 
0.0170 

+0.0149 
-0.0081 


N. 


+78^ 
-43 
+39 
+25 
+50 

425 
+51 
+19 
+33 
+19 


o 
+36 

-90' 

-29 

-43 

-19 

-44 

-19 
-51 
-36 
-52 


+76  -  2 
+87 '+52 
487+46 
+87: +26 
454  -17' 


-36 
490 
-2 
490 
445 

436 
-22 

-  8 
448 


-88 
424 
-81 
427 
-23 

-32 
-80 
-80 
-19 


490  433 

-8-78 


490 
490 
4H6 


434 
4l5 
4II 


4I2  -49 

-33  I  -73 
+76 '4  7 
490.430 
450  -11 


488 

490 

490 
469 
490 
490  429 


4l3 

+19 
+41 
+  3 
+38 


459 
490 
490 
462 
-16 

490 
455 
490 

425 


-  4 

46O 

446 

0 

-72 

429 

-  3 
+46 
-34 
-30 


+  8  -49 


490 
-40 


432 
-71 


-27 '  -71 


-31 

4l3 
4OO 


-71 

-40 
+55 
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I 

ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 

OCTOBEE. 

Thb  Star's 

At  CoHJUMcnoN  in  B.  A. 

Limiting 
Parallels. 

Kame. 

1 

Mag. 

Red'ns  from 
1886.0. 

Apparent 
Declination. 

Washinston 
MeanXmie. 

Hour  Anglo 
M. 

Y 

«' 

y* 

N. 

1 
S. 

O  1 

4ia 

^iJ 

8 

II 

O         1 

d     h    m 

h    m                     i 

o 

W.vn.685 

6 

+2i^ 

-10.8 

+17  19.6 

19    9  32.6 

-  7  58.8 

+0.9861 

0.5864 

-0.0490 

+90 

+39 

f  Geminorum 

6 

2.24      ]  1 .4 

17  55.9 

12  43.6 

-  4  54.9 

+0.1983 

0.5865 

0.0550 

+47 

-  9 

,     g  Geminorum 

5 

2.21 

11.9 

18  47.1 

15  28.8 

-  2  15.9 

-0.8335 

0.5868 

0.0605 

-14 

-71  1 

-     3  Cancri 

6 

2.11 

12.1 

17  37.0 

21  35.8 

+  3  37.4 

-0.0409 

0.5868 

0.0721 

+33 

-24  1 

5  Cancri 
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11.8 

16  46.0 

21  54.6 

+  3  55.5 

+0.8058 

0.5870 

0.0724 

+90 

+•23 

C»  Can'  ri 

4i 

+2.04 

-12.5 

+17  59.2 

30    2  20.2 

+  8  11.2 

-0.7785 

0.5868 

-0.0804 

-10 

-72 

^  Cancri 

6 

1.95 

12.7 

17  25.1 

8     1.6 

-10  20.1 

-0.6889 

0.5865 

0.0911 

-  4 

-71 

54  Cancri 

6 

1.77 

12.6 

15  46.2 

18  32.6 

-  0  12.7 

-0.0710 

0.5861 

0.1126 

+31 

-30 

1      o*  Caiicri 

5i 

1.72 

12.7 

15  45.4 

21     7.9 

+  2  16.8 

-0.3460 

0.5858 

0.1139 

+16 

-47! 

o-  Caiicri 

6 

1.73 

12.8 

16    0.9 

21   16.1 

+  2  24.7 

-0.6229 

0.5858 

0.1141 

0 

-67 

'     TT*  Cancri 

6 

+1.64 

-12.8 

+15  27.1 

ill    3  27.2 

+  8  21.9 

-0.7914 

0.5852 

-0.1248 

-10 

-75 

1     Tfl  Cancri 

6 

1.63 

12.8 

15  24.6 

4  39.5 

+  9  31.5 

-0.9005 

0.5852 

0.1266 

-18 

-75 

18  Leonis 

6 

1 .43 

11.9 

12  20.0 

17  46.4 

-  1  50.7 

+0.4123 

0.5835 

0.1460 

+61 

-  7 

•  23   Leonis 

6 

1.40 

12.3 

13  35.7 

19  42.8 

+  0-1.4 

-1.1424 

0.5834 

0.1488 

-37 

^17 

V  Leonis 

5 

1.36 

11.9 

12  59.2 

22  45.2 

+  2  57.1 

-0.9874 

0.5831 

0.1528 

-23 

-77 

A  Leonis 

4i 

+1.30 

-11.2 

+10  33.2 

9d    2  52.1 

+  6  54.9 

+0.8139 

0.5825 

-0.1580 

+90 

+15 

a  Leonis 

U 

1.29 

11.6 

12  31.4 

3    3.5 

+  7    5.9 

-1.1899 

0.5825 

0.1581 

-41 

-78 

,  44  Leonis 

6 

1.23 

10.7 

9  21.6 

10  13.2 

-10    0.2 

+0.8141 

0.5817 

0.1665 

+90 

+14 

45  Leonis 

6 

1.21 

10.8 

10  20.4 

11   13.8 

-  9     1.7 

-0.3352 

0.5817 

0.1676 

+17 

-52 

p  lieonis 

4 

1.18 

10.7 

9  53.4 

13  25.4 

-  6  55.0 

-0.2551 

0.5813 

0.1704 

+21 

-47 

'  49  Leonis 

6 

+1.17 

-10.5 

+  9  14.2 

14  22.5 

-  6    0.0 

+0.2367 

0.5812 

-0.1713 

+49 

-19 

,  56  i<eonis 

^h 

1.10 

9.5 

6  47.5 

23  19.6 

+  2  37.6 

+1.1064 

0.5805 

0.1795 

+90 

+34 

e  Leonis 

5 

1.07 

9.3 

6  42.7 

23    1  20.6 

+  4  34.1 

+0.8214 

0.5801 

0.1812 

+90 

+13 

1     X  leonis 

5 

1.04 

9.4 

7  56.9 

3  10.5 

+  6  20.0 

-0,7447 

0.5799 

0.1827 

-  6 

-80 

a  Leonis 

4 

0.99 

8.7 

6  39.1 

10    3.7 

-11     1.8 

-0.7292 

0.5794 

0.1878 

-  5 

-83 

89  Leonis 

6 

+0.97 

-  7.6 

+  3  41.5 

15  44.7 

-  5  33.1 

+1.1418 

0.5789 

-0.1912 

+90 

+36 

10  Virginis 

6^ 

0.85 

6.3 

+  2  32.2 

24    6  54.7 

+  9    4.1 

-0.6604 

0.5785 

0.1970 

-  1 

-83 

»  Virsinis 

4 

0.84 

5.4 

-  0    2.1 

11   18.7 

-10  41.4 

+1 .0335 

0.5782 

0.1976 

+90 

+26 

y  Yirginis 

i 

1 

3 

0.81 

-  4.3 

0  49.6 

NEW 

20  42.0 
MOON. 

-  1   38.4 

-0.0382 

0.5780 

0.1977 

+33 

-37 

1 

y  Librae 

4^ 

+0.95 

+  3.9 

-14  24.4 

2r  23     1 .5 

-  2    0.0 

+0.5947 

0.5781 

-0.1345 

+67 

-  2 

Q  Librae 

6 

0.97 

4.1 

15  18.4 

28    2  39.3 

+  1  29.9 

+1 .0382 

0.5805 

0.1294 

+75 

+28 

4»  Libras 

5i 

0.99 

5.0 

13  56.9 

8  41.6 

+  7  19.1 

-1.1066 

0.5803 

0.1198 

-41 

-90 

>  49  Librce 

6 

1.01 

4.9 

16  11.1 

9  36.0 

+  8  11.5 

+1.0797 

0.5803 

0.1184 

+74 

+32 

^  Ophiuchi 

44 

+1.10 

+  6.1 

-16  21.8 

22  43.0 

-  3  10.0 

-0.1449 

0.5793 

-0.0964 

+16 

-44 

24  Scorpii 

5i 

1.12 

6.4 

17  31.2 

29    3    9.4 

+  1     6.8 

+0.6431 

0.5789 

0.0891 

+67 

+  2 

29  Ophiuchi 

64 

1.20 

6.9 

18  43.0 

11  50.1 

+  9  28.7 

+1.1888 

0.5776 

0.0732 

+72 

+45 

'         B.A.C.6294 

54 

1.51 

10.7 

18  28.6 

31    2  57.5 

-  0  47  1 

-0.5177 

0.5670 

-0.0014 

-13 

-71 

Lalande  35497 

64 

1.62 

11.5 

19  24.4 

17    9.3 

-11     4.5 

+0.6383 

0.5614 

+0.0235 

+61 

+  2 

'        B.A.C.6536 

6     +1.66 

+11. 7 

-19  27.9 

19  31.5 

-  8  47.2 

+0.7630 

0.5605 

+0.0280 

+71 

+  9i 

d  Sagittarii 

5     +1.68 

+11.9 

-19    9.1 

23  48.4 

-  4  38.9 

+0.5613 

0.5588   +0.0351 

+55 

-  31 

1 

1 
NOVEMBER.                                                                           1 

1    pi  Sagittarii 

4 

+1.70 

+12.4 

-18    3.5 

1     1  41.1 

-  2  50.1 

-0.5530 

0.5581 

+0.0384 

-11 

-74  1 

;    p3  Sagittarii 

64 

1.70 

12.3 

18  31.0 

1  44.9 

-  2  46.4 

-0.0540 

0.5581 

0.0384 

+16 

-381 

1        B.A.C.6707 

64 

1.77 

12.6 

19    6.0 

8  28.7 

+  3  43.9 

+0.8726 

0.5550 

0.0495 

+71 

+171 

B.A.C.67I0 

6 

1.76 

12.9 

18  28.9 

8  46.9 

+  4     1.5 

+0.2187 

0.5549 

0.0499 

+33 

-231 

r'  Capricorni 

64 

2.00 

15.5 

15  32.2 

2  13  28.4 

+  7  47.2 

-0.9430 

0.5423 

0.0927 

-30 

-90 

1 

T*  Capricorni 

54  1  +2.01 

+15.6 

-15  21.0 

14  24.7 

+  8  41.7 

-1.0602 

0.5417 

+0.0938 

-39 

-90, 

B.A.C.7263 

6       2.10 

15.5 

16  27.9 

23  24.2 

-  6  35.7 

+1.0595 

0.5384 

0.1054 

+74 

+301 

'         Lalande  40522 

6   I    2.10 

16.1 

14  55.1 

23  56.8 

-  6    4.1 

-0.5848 

0.5384 

0.1058 

-  6 

-77 

29  Capricorni 

54 

2.18 

16.1 

15  38.4 

3    8  23.4 

+  2    6.8 

+1.1460 

0.5348 

0.1162 

+75 

+:^8 

18  Aquarii 

54 

2.20 

16.8 

13  21.7 

12  39.0 

+  6  14.6 

-0.8606 

0.5335 

0.1208 

-21 

-90 

X  Capricorni 

54 

+2.29 

+17.6 

-11  53.2 

23  59.0 

-  6  45.9 

-1.0537 

0.5299 

+0.1326 

-33 

-90 

1     e^  Aquarii 

54 

+2.40 

+17.7 

-12    7.2 

4  12  20.6 

+  5  13.5 

+0.9166 

0.5262 

+0.1441 

+78 

+18 
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ON  OF  OCCULTATIONS. 

AT  COMUVcnOH  n  B.  A. 
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r 

^ 

J* 

H. 
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78  Aquurii 

61 
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6i 
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H 
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6 
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6 
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+63 
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-  3  39.4 
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6 
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18.3 
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0.1783 

+87 
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0.1783 
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6  33.6 

20  46.1 
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0.5316 

0.1767 

-  4 

-73 

.  Piacium 

41 

3.38 
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4  55.0 

•    8  39.9 

-  7  SO.l 

+0.9945 
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0.1747 

+90 
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64  CeU 

61 

3.45 

13.5 

8     2.4 

17  25.7 

+  6  38.3 

+0.1708 

0.5398 

0,1673 

+45 

-33 

i'Ceti 

4 

+3.46 

+13.4 

+  8  18.9 

18  14.0 

+  7  25.1 

+0.0072 

0.5398 

+0.1670 

+36 
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5 

3.52 

12.(i 

10    5.B 

10    0    0.7 
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0,5425 
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-30 

-140 

B.A.C.755 

61 
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12.3 
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-10     3.7 
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0.1625 

-  7 

-74 
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10  15.5 

8  35.1 

-  8  40.7 

+0.3413 

0.5466 

0.1664 

+49 
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4 

3.54 
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9  45.5 

-  1  326 

+1.0919 

0.5473 

0.1557 

+90 
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6 

+3.64 

+  9.3 

+12  45.3 

19  57.0 

+  8  19.3 
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+0.1463 

-5 

-77' 
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4 

3,65 

7.0 

12  32.B 

11    7  33.3 
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48  Tauri 

6 
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51 
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ELEMENTS  FOE  THE  PREDICTION  OP  OCCULTATIONS. 


NOYEHBEB. 


TBI  STAB*8 
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•n-'  Cancri 
18  Leonis 
S3  Leonis 

V  JLieonis 
A  Leonis 

a  Leonis 

44  Leonis 

45  Leonis 
p  Leonis 

49  Leonis 

c  Leonis 
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-13.9 

5 

1.78 

14.2 
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6.9 

6i 

1.32 

6.7 

6 

+1.27 

-  5.6 

6 

1.26 

5.4 

61 

1.26 
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27.9 
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18  11.0 
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h 
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m 
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43.7 
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22.3 

11.0 
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3.5 
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-  7  50.0 
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+  1 
+  2 
+  4 
+  5 
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53.1 
24.1 
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34.4 
5.5 


11  28.4 

.  8  38.4 

.  3  51.1 

•  3  40.3 


+10  22.1 

-  0  8.9 
+  2  6.0 
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+  7  56.8 

+  8  0.5 

-  9  36.0 
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-  2  36.7 

+  3  27.4 
+  3  58.5 
-11  56.9 

-  7  52.0 


+0.4416 
-0.5917 
+0.8065 
+1.0551 
-0.5304 

-0.4378 
+0.1870 
-0.0900 
-0.3702 
-0.5378 

-0.6479 
+0.6753 
-0.8966 
-0.7423 
+1.0784 

-0.9499 
+1 .0735 
-0.0895 
.4).0118 
+0.4842 

+1.0671 
-0.5241 
-0.5171 
-0.4779 
+1J3286 

+0.1229 
+1.2546 
+0.9618 
+0.4312 

+0.4448 

+0.0742 
+0.2124 
+1.0457 
+0.7000 
-0.4623 

-0.0490 
+0.6556 
+0.6124 
+1.0065 


-0.7198 
+0.4066 
+0.5267 
+0.3185 

-0.7898 
-0.2954 
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-0.0341 
+1.2636 

+0.7588 
-0.8776 
+0.8307 
-1.1647 


0.5879 
0.5878 
0.5870 
0.5870 
0.5861 

0.5855 
0.5831 
0.5826 
0.5824 
0.5811 

0.5808 
0.5776 
0.5771 
0.5764 
0.5755 

0.5755 
0.5737 
0.5735 
0.5728 
0.5727 

0.5707 
0.5705 
0.5696 
0.5675 
0.5672 

0.5675 

0.5678 
0.5680 
0.5680 
0.5682 

0.5692 
0.5692 
0.5693 
0.5696 
0.5697 

0.5701 
0.5709 
0.5716 
0.5716 


0.5724 
0.5672 
0.5661 
0.5646 

0.5637 
0.5637 
0.5611 
0.5607 
0.5575 

0.5425 
0.5485 
0.5380 
0.5363 


y 


N. 


-0.0541 
0.0597 
0.0712 
0.0717 
0.0790 

-0.0903 
0.1089 
0.1136 
0.1138 
0.1237 

-0.1253 
0.1451 
0.1477 
0.1517 
0.1567 

-0.1569 
0.1649 
0.1661 
0.1688 
0.1697 

-0.1797 
0.181 1 
0.1861 
0.1950 
0.1959 

-0.1968 
0.1957 
0.1952 
0.1951 
0.1947 

-0.1919 
0.1915 
0.1905 
0.1901 
0.1892 

-0.1861 
0.1842 
0.1805 
0.18Q5 


-0.0035 

+0.0816 

0.0268 

0.0340 

+0.0373 
0.0374 
0.0482 
0.0492 
0.0606 

+0.1054 
0.1058 
0.1165 

+0.1218 


+  1 

+48 
+90 
+  5 

+10 
+47 
+30 
+14 
+  5 

-  1 
+87 
-17 

-  7 
+90 

-20 
+90 
+30 
+35 
+67 

+90 
+  6 
+  7 
+  9 
+90 

+42 
+87 
+87 
-i62 
+63 

+39 
+47 
+84 
+84 
+  9 

+31 

+79 
+74 
+82 


-25 
+57 
+51 
+37 

-86 
+  3 
+61 
+18 
+71 

+74 
-24 
+75 
-45 


S. 


+  1 
-59 
-11 
+41 
-56 

-51 
-15 
-31 

-48 
-61 

-70 
+  8 
-77 
-76 
+34 

-78 
+32 
-37 
-33 

-  6 

+30 
-67 
-67 
-66 
+43 

-28 
+46 
+20 
-12 
-11 

-31 
-23 
+86 
+  3 
-65 

-38 
+  1 

-  2 
+24 


-90 
-12 
-  5 
-17 

-90 
-54 
0 
-37 
+59 

+  8 
-90 
+13 
-90 


442 


OOCULTATIONS,   1886. 


ELEMENTS  FOB  THE  PREDICTION  OF  OOCULTATIONS. 

DECEUBEB.                                                                       ] 

T..  «,..•. 

At  CoMmoaon  n  B.  A. 

f£^| 

1          k™. 

Uh 

Red's 

from 

dS^X^ 

WaahJnstni 
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0.1444 
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0.1612 
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6* 

a.a3 

10.6 
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0.1617 
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-82 
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6j 
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+16.5 

-  7  40.1 

32  46.0 
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+0.1641 
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6j 
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6j 
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16,3 
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0.1652 
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t  Aquarii 

4 

3.35 
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il6  Aquarii 

Si 
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-II     5.4   -0.2061    05894,    0.0455 

+23'-31 

\m  Tauri 

(i 

+4.ia   -6.6 

+17  41.1 

3    35 

-  9  15.6  +1.1497, 059021+0.0417 

+901+53 

POrioniB 

6 

+4,17 

-7.5 

+19  435 

6    6-6 

-  6  19.4 

-0.8331 

0.5913 

+0.0356 

-14 

-71J[ 
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ELEMENTS  FOE  THE  PREDICTION  OF  0CCULTATI0N8; 

i 

DECEMBER. 

The  Star's 

At  CoirjuHcnox  nr  B.  A. 

Limiting 
Parsllels. 

Name. 

Ksg. 
6 

Red'ns  from 
1886.0. 

Apparent 
Decllnatian 

Wsshington 
Mean  Time. 

Hoar  Angle 

y 

«' 

y' 

N. 

8. 
-6^ 

Aa 

II 
-  8.3 

! 

•    ;^  Ononis 

J!  15 

+19**4r.5 

d     h    m 
tl    9  36.2 

h    m 
-  2  57.7 

-0.6866 

0.5926 

+0.0281 

-1 

1    X*  Orionis 

5 

4.16;     8.3 

20    8.3 

9  47.1 

-  2  47.1 

-1.1400 

0.5926 

0.0279 

-40 

-70 

6^  Orionis 

6 

4.14,     9.1 

19  48.7 

13    6J3 

+  0  24.5 

-0.7233 

0.5935 

0.0214 

-  7 

-70 

'  71   Orionis 

6 

4.13 

9.3 

19  11.4 

14  16.7 

+  1  32.2 

-0.0615 

0.5936 

0.0190 

+32 

-20 

V  Geminorum 

4i 

4.13 

10.7 

20  16.8 

19  59.7 

+  7    2.0 

-1.1038 

0.5951 

+0.0068 

-36 

-70 

1    /  Geminorum 

6 

♦3^ 

-16.4 

+17  55.8 

13    0  32.6 

+10  28.9 

+0.6263 

0.5963 

-0.0533 

+83 

+141 

g  Geminorum 

5 

3.83 

17.0 

18  47.0 

3  13.3 

-10  56.5 

-0.3891 

0.5962 

0.0584 

+13 

-44 

3  Cancri 

6 

3.75 

17.6 

17  36.9 

9  10.6 

-  5  13.0 

+0.4106 

0.5954 

0.0703 

+62 

+  1 

1     5  Cancri 

6 

3.74 

17.5 

16  45.9 

9  28.8 

-  4  55.5 

+1.2505 

0.5952 

0.0715 

+90 

+63 

^^  Cancri 

H 

3.70 

18.4 

17  59.1 

13  48.3 

-  0  45.9 

-0.3124 

0.5944 

0.0797 

+18 

-41 

d^  Cancri 

6 

+3.63 

-19.0 

+17  25.0 

19  22.8 

+  4  35.8 

-0.2093 

0.5933 

-0.0900 

+23 

-36 

54  Cancri 

6 

3.46 

20.1 

15  46.1 

14    5  44.0 

-  9  26.6 

+0.4230 

0.5901 

0.1092 

+63 

-  2 

o^  Cancri 

5i 

3.42 

20.3 

15  45.3 

8  17.6 

-6  58.8 

+0.1516 

0.5895 

0.1132 

+44 

-18 

1     o*  Cancri 

6 

3.43 

20.4 

16    0.8 

8  25.6 

-  6  51Ji 

-0.1246 

0.5892 

0.1141 

+28 

-33 

ir^  Cancri 

J 

6 

3.34 

20.7 

15  27.0 

14  33.9 

-  0  56.7 

-0.2846 

0.5872 

0.1241 

+19 

-44 

1    w«  Cancri 

6 

+3.33 

-20.9 

+15  24.5 

15  45.8 

+  0  12.5 

-0.3924 

0.5669 

-0.1258 

+13 

-51 

1    V  Leonis 

6 

3.19 

21.3 

14  52.J) 

Iff    0  25.1 

+  8  32.6 

-1 .0051 

0.5834 

0.1393 

-25 

-75 

-tff  Leonis 

6 

3.13 

21.5 

14  32.2 

3  43.8 

+11  44.0 

-1.1264 

0.5825 

0.1436 

-35 

-76 

i  18  Leonis 

6 

3.12 

20.8 

12  19.9 

4  52.9 

-1 1     9.5 

+0.9345 

0.5821 

0.1451 

+90 

+25 

2"^  Leonis 

6 

3.09 

21  .a 

13  35.5 

6  60.0 

-  9  16.6 

-0.6230 

0.5813 

0.1478 

+  1 

-70 

1 

V  Leonis 

5 

+3.05 

-21.3 

+12  59.0 

9  53.8 

-  6  19.5 

-0.4680 

0.5802 

-0.1519 

+  9 

-59 

a  Leonis 

H 

2.97 

21.2 

12  31.2 

14  14.9 

-  2    8.0 

-0.6735 

0.5785 

0.1570 

-  2 

-76 

45  Leonis 

6 

2.87 

20.7 

10  20.3 

22  32.9 

+  5  52.0 

+0.1870 

0.5753 

0.1667 

+46 

-21 

p  Leonis 

4 

2.84 

20.6 

9  53.3 

16    0  47.2 

+  8     1.5 

+0.2678 

0.5745 

0.1688 

+51 

-17 

.  49  Leonis 

6 

2.83 

20.3 

9  14.1 

1  45.5 

+  8  57.7 

+0.7614 

0.5741 

0.1698 

+90 

+10 

.    X  Leonis 

5 

+2.65 

-19.7 

+  7  56.8 

14  53.7 

-  2  22.0 

-0.2411 

0.5696 

-0.1811 

+22 

-48 

1     a  Leonis 

4 

2.56 

19.1 

6  38.9 

22    0.7 

+  4  30.1 

-0.2346 

0.5678 

0.1858 

+22 

-48 

b  Virginis 

6 

2.37 

16.5 

4  17.1 

ir  15  21,3 

-  2  45.3 

-1.136& 

0.5639 

0.1933 

-:m 

-86 

10  Virginis 

6i 

2.31 

16.2 

+  2  32.0 

19  44.1 

+  1  28.5 

-0.2082 

0.5628 

0.1945 

+24 

-47 

t    y  Virginis 

3 

2.19 

13.7 

-  0  49.7 

18  10  13.1 

-  8  32.2 

+0.3833 

0.5611 

0.1952 

+59 

-14 

1 

k  Virginis 

6 

+2.12 

-12.0 

-  3  12.1 

18  20.5 

-  0  41.3 

+1.2184 

0.5609 

-0.1942 

+87 

+42 

',  46  Virginis 

6 

2.11 

12.1 

2  45.5 

18  46.1 

-  0  16.7 

+0.6849 

0.5609 

0.1941 

+85 

+  2! 

48  Virginis 

61 

2.10 

11.9 

3    3.2 

20  16.3 

+  1  10.5 

+0.6952 

0.5609 

0.1937 

+89 

■»-  3; 

65  Virginis 

6 

2.03 

10.4 

4  19.9 

19    5     4.1 

+  9  40.4 

+0.3081 

0.5609 

0.1909 

+53 

-18' 

66  Virginis 

6 

2.03 

10.2 

4  34.3 

5  37.1 

+10  12.2 

+0.4478 

0.5610 

0.1905 

+63 

-11! 

1 

1    {I  Virginis 

61 

+2.02 

-  9.6 

-  5  53.0 

8  16.9 

-11  13.4 

+1.2844 

0.561 1 

-0.1894 

+84 

+51 

/^Virginis 

5 

2.01 

9.5 

5  43.3 

8  59.2 

-10  32.6 

+0.9337 

0.5611 

0.1891 

+84 

+18 

1  80  Virginis 

6 

1.98 

9.5 

4  49.1 

10  35.9 

-  8  59.1 

-0.2438 

0.5614 

0.1882 

+21 

-50* 

68  Virginis 

61 

1.93 

8.5 

6  16.2 

16  22.6 

-  3  24.3 

+0.1639 

0.5618 

0.1849 

+44 

-261 

1        B.A.C.4647  mu^. 

61 

1.93 

7.8 

7  30.0 

19  23.4 

-  0  29.6 

+0.8696 

0.5622 

0.1829 

4«3 

+14 

94  Virginis 

61 

+1.89 

-6.9 

-  8  21.0 

dO    0  29.3 

+  4  25.9 

+0.8158 

0.5627 

-0.1796 

+82 

+11 

95  Virginis 

6 

1.89 

6.7 

8  46.3 

0  40.8 

+  4  37.1 

+1.2142 

0.5627 

0.1794 

+81 

+42 

;    |i  Libra 

6 

1.75 

3.1 

11  26.1 

22    2.2 

+  1   14.5 

+0.3233 

0.5662 

0.1600 

+50 

-17 

^3  Libre 

51 

1.74 

2.0 

10  57.0 

23    6.3 

+  2  16.3 

-0.3457 

0.5665 

0.1 58H 

+12 

-57 

'  18  Libra 

6 

1.72 

2.9 

10  41.2 

ai    0    3.7 

+  3  11.7 

-0.7707 

0.5666 

0.1578 

-12 

-90 

B.A.C.5070 

6 

+1.64 

-  1.2 

-11  57.7 

11     8.1 

-10    6.9 

-1.1275 

0.5689 

-0.1443 

-40 

-90 

'    y  Libra 

41 

1.68 

-  0.1 

14  24.5 

16  14.5 

-  5  11.3 

+0.6897 

0.5698 

0.1376 

+75 

+  3 

tf  Libra 

6 

1.67 

+  0.8 

15  IB.5 

20    0.0 

-  1  33.7 

+1.1179 

0.5705 

0.1322 

+75 

+:w 

48  Libra 

51 

1.59 

1.4 

13  57.0 

29    2  13.7 

+  4  27.0 

-1 .0909 

0.5716 

0.1235 

-39 

-901 

49  Libra 

6 

1.64 

1.9 

16  11.2 

3    9.7 

+  5  21.0 

+1.1225 

0.5718 

0.1220 

+74 

+35 

^  Ophiuchi 

41 

+1.56 

+  3,7 

-16  21.8 

16  35.8 

-  5  41.3 

-0,1864 

0.5738 

-0.1004 

+15 

-47 

24  Scorpii 

51 

1.56 

4.4 

17  31.2 
NEW 

21     7.3 
MOON. 

-  1  19.5 

+0.5866 

0.5746 

-0.0932 

+62 

-  2 

p  Capricorni 

5 

1.51 

12.7 

18  11.2 

dr    2  15.4 

+  0  17.8 

+1.1046 

0.5531 

+0.0851 

+72 

+35 

B.A.C.7963 

6 

+1.55 

+13.3 

-16  28.0 

16    0.9 

-10  23.3 

+0.5430 

0.5465 

+0.1044 

+60 

-  5 

Lalande  40522 

6 

+1.54 

+13.5 

-14  55.2 

16  32.6 

-  9  52.6 

-1.0935 

0.5461 

+0.10551-40 

-90  i 

AAA 
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ELEMENTS  FOR  THE  PEEDIOTION  OP  OOOULTATIONS. 


DECEMBEB. 


The  Stab's 


At  CoxJUHonoir  or  B.  A. 


T.lwiWiig 

PanllelB. 


Name. 


39  Capricorni 
42  Capricorni 

fljs  Aquarii 

a  Aquarii 
58  Aquarii 

X  Aquarii 
78  Aquarii 
81  Aquarii 
8*2  Aquarii 

A>  Aquarii 

^  Aquarii 
96  Aquarii 

B.A.C.8184 
20  Piscium 
24  Piscium 

27  Piscium 
29  Piscium 

4  Ceti 

5  Ceti 
B.A.C.5 


Bed'ni 

1  from  1 

Mag. 
5i 

1886.0.        1 

Aa 

^i 

+1*59 

+13!? 

5i 

1.65 

13.7 

5i 

1.76 

14.2 

5 

1.83 

14.2 

6i 

1.83 

14.1 

4 

+1-92 

+14.7 

6i 

1.93 

14.7 

e>i 

1.96 

14.7 

6(^ 

1.97 

14.8 

5i 

1.97 

14.4 

4 

+2.T)3 

+14.7 

54 

2.05 

14.8 

6 

2.11 

14.8 

H 

2.21 

14.8 

6 

2.24 

14.4 

5 

+2.27 

+14.2 

5 

2.29 

14.2 

6 

2.32 

14.2 

6 

2.33 

14.2 

54 

+2.34 

+14.2 

Apparent 
DeoUiiatioii. 


o 
-15 

14 

12 

11 

11 

-  8 
7 
7 
7 
8 

-  6 
5 
5 
3 
3 

-  4 

3 
3 
3 

-  2 


38.5 
33.1 
7.3 
15.5 
29.1 

11.0 
48.4 
40.2 
11.0 
18.3 

39.6 
44.7 
9.1 
23.5 
47.1 

11.1 
39.5 
10.8 
4.8 
51.3 


Washington 
Mean  Tune. 

Hour  Angle 
H 

d    h   m 

h    m 

38    0  493 

-  1  52.7 

13  35.0 

+10  30.2 

»»    4  17.5 

+  0  45.9 

14  35.7 

+10  45.8 

15    7.7 

+11   16.8 

30    2    4.0 

-  2    6.1 

3    5.7 

-  1    6.3. 

6  41.1 

+  2  22.9 

7  17.6 

+  2  58.3 

8  39.5 

+  4  17.9 

13  30.9 

+  9    0.9 

16  12.1 

+11  37.5 

21  35.5 

-  7  '8.4 

31    7  25.6 

+  2  25.0 

10    5.6 

+  5    0.4 

13  10.8 

+  8    0.3 

14  51.8 

+  9  38.5 

18     1.7 

-11   17.0 

.      18  16.8 

-11     2.4 

18  33.2 

-10  46.4 

+0.6102 
+0.9899 
+0.3384 
+0.9194 
+1 .2508 

-0.6789 
-0.9298 
-0.4982 
-0.9374 
+0.5315 

-0.4838 
-1.0450 
-0.7845 
-1.0297 
-0.1254 

+0  8594 
+0.5753 
+0.6082 
+0.5419 
+0.3410 


0.5423 
0.5364 
0.5301 
0.5261 
0.5260 

0  5226 
0.5222 
0.5212 
0.5210 
0.5205 

0.5194 
0.5189 
0.5178 
0.5164 
0.5163 

0.5162 
0.5159 
0.5158 
0.5159 
0.5159 


N. 


+0.1158 
0.1303 
0.1443 
0.1531 
0.1533 

+0.1611 
0.1616 
0.1639 
0.1641 
0.1650 

+0.1676 
0.1690 
0.1715 
0.1751 
0.1758 

+0.1768 
0.1770 
0.1776 
b.l778 

+0.1778 


o 
+67 

+76 

451 

+79 
+79 

-  5 
-20 
+  6 
-20 
+67 

+  7 
-28 
-10 
-26 

43S 

+86 
+74 
+77 
+71 
4^ 


8. 


-  I 
+23 
-17 
+18 

44e 

-m' 

-90 

-68 

-90 

-6 

-66 
-90 
-90 
-90 
-42 

+13 
-% 
-2 
-6 
-17 
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OCCULTATIONS  VISIBT.K  AT  WASHINGTON  DURING  THE  TEAR  1886. 

IMMSSSION. 

EMEBSIOK. 

-^ 

Ths  Rtau'h 

• 

%i 

Date. 

1 

1 

Waahington. 

Angle 

»  finom 

Waahington. 

Ani^c 

>  from 

Nome. 

Hag. 

Sidereal 
Time. 

Hean 
Time. 

North 
Point. 

Vertex. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

Vertex. 

1 

NEW  MOON. 

h   m 

h    m 

o 

o 

h    m 

h    m 

o 

o 

h    m 

Jan.   16 

a  Tauri 

1 

21  48 

2    4 

348 

38 

Star  2'.8 

north  of 

ys 

limb. 

16 

B.A.C.  1526 

5 

8  12 

12  25 

83 

29 

9  17 

13  31 

273 

219 

1     5 

17 

130  Tauri 

6 

1  49 

6    0 

113 

165 

2  52 

7    3 

234 

279 

1     3 

24 

38  Virginist 

6 

5  45 

9  27 

80 

131 

6  34 

10  17 

318 

9 

0  49 

27 

y  LibrsB 

4i 

9  :^ 

13    8 

84 

141 

10  36 

14    6 

305 

353 

0  58 

27 

1 

17  Libr8B- 
NEW  MOON, 

6 

15  22 

18  51 

146 

131 

16  23 

19  52 

269 

258 

1     1 

Feb.  10 

85  Cetit 

6 

7  49 

10  25 

142 

90 

8  24 

11     0 

194 

142 

0  35 

12 

70  Tauri 

6 

5     1 

7  29 

114 

94 

6    5 

8  33 

226 

185 

1     4 

12 

75  Tauri 

6 

6  50 

9  18 

44 

356 

7  48 

10  16 

304 

252 

0  58 

12 

6^  Tauri 

4 

6  57 

9  25 

140 

92 

7  39 

10    7 

210 

160 

0  42 

J2 

1 

^  Tauri 

4 

7  20 

9  48 

174 

124 

7  57 

10  25 

174 

121 

0  37 

1            »2 

R.A.C.139I 

5 

7  51 

10  19 

93 

•40 

8  58 

11  26 

258 

204 

I     7 

V2 

a  Tauri 

1 

10  37 

13    5 

31 

339 

11     4 

13  33 

323 

273 

0  28 

1             *^ 

in  Tauri 

5i 

5  19 

7  43 

i:» 

134 

6  12 

8  36 

214 

190 

0  53 

'            14 

26  (jeminorum  t 

5i 

13  30 

15  49 

67 

18 

14  13 

16  32 

306 

260 

0  42 

15 

W.  vii.  685 

6 

7  26 

9  42 

74 

73 

8  37 

10  53 

305 

275 

1   11 

Iti 

37  Sextantis 

6 

13    7 

15  10 

108 

66 

14  13 

16  16 

299 

251 

1    6 

;             19 

89  Leon  is 

6 

7  17 

9  17 

72 

121 

8    8 

10    8 

330 

16 

0  52 

21 

1 

I  ^  Virginia 
NEW  MOON. 

6i 

10    9 

12     1 

67 

108 

10  58 

12  49 

343 

18 

0  48 

Mar.  11 

48  Tauri 

6 

9  52 

10  33 

133 

80 

10  31 

11  12 

219 

168 

0  39 

11 

7  Tauri* 

4 

11  27 

12    8 

92 

45 

12  15 

12  56 

260 

213 

0  48 

20 

38  Virgiois* 

6 

5  59 

6    5 

103 

152 

6  51 

6  57 

294 

345 

0  52 

20 

0  Virginia 

ii 

15  37 

15  42 

138 

101 

16  39 

16  44 

265 

221 

1     2 

24 

24  Scorpii 

H 

12    6 

11  55 

169 

215 

12  36 

12  25 

222 

266 

0  30 

27 

1 

p9  Sagittarii 
NEW  MOON. 

6i 

14  31 

14     8 

95 

141 

15  45 

15  22 

268 

< 

308 

1 

1  14 

Apr.    5 

64  Ceti 

H 

8  31 

7  34 

167 

116 

Star  1 '.3 

south  of 

D'b 

limb. 

1             5 

f  •  Ceti  • 

4 

8  55 

7  58 

101 

52 

9  43 

8  46 

235 

191 

0  48 

8 

B.A.C.  1526 

5 

11   13 

10    4 

28 

337 

11  38 

10  29 

331 

281 

0  25 

f) 

130  Tauri 

6 

7  30 

6  18 

138 

95 

8  25 

7  12 

224 

173 

0  54 

11 

1  Cancri 

6 

13  46 

12  25 

155 

103 

14  19 

12  57 

229 

179 

0  32 

14 

37  Sextantis 

6 

11  57 

10  24 

140 

115 

13    4 

11  31 

270 

230 

1     7 

!            «7 

1 

/I  Virginia 
NEW  MOON. 

6i 

10  38 

8  53 

49 

86 

11     7 

9  23 

2 

35 

0  30 

May    5 

a  Tauri 

1 

10    2 

7    7 

80 

27 

10  56 

8     1 

274 

223 

0  54 

8 

W.  vii.,  685 

6 

9  45 

6  38 

118 

70 

10  54 

7  47 

267 

213 

1     9 

12 

r  Leonis 

5 

15  44 

12  21 

203 

153 

Star2'.3 

south  of 

D'b 

limb. 

13 

1 

13  Virginia 

• 

6 

12  53 

9  26 

87 

75 

14     2 

10  35 

326 

296 

1     9 

NOTK.— Tbe  angles  of  poeitiou 
*  Whole  occultation  be 
t  Immersion  below  the 
X  Emersion  below  the 

are  c 

low  t 

hori] 

lioriM 

ounted  tro 
he  horizon 
Bon  of  Wai 
>n  of  Waal 

m  the  nori 
of  Waahii 
ihington. 
dngion. 

Lh  point 
igton. 

and  vei 

tex  of  the 

moon's  lin 

Db,  towa 

rd  the  east 
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OCOULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAB  1886. 

IMliEBSIOK. 

EM1CRHI0N. 

e. 

^1 

The  Star's 

Date. 

Washington. 

Angle 

trooi 

1 

1 

i 

1 

Name. 

Mag. 

Sidereal 
Time. 

Mean 
Time. 

h    m 
11  54 

North 
Point. 

Vertex. 

Sidereal 
Time 

Mean       North 
Time.      Point. 

Vertex. 

May  13 

Uranus 

h    m 
15  21 

o 
179 

1*38 

h    m 
15  50 

h    m 
12  22 

o 

228 

o 

184 

h    m 
0  29 

J5 

95  Virginis                  6 

13  49 

10  14 

25 

28 

Star  0'.4 

north  of 

D'B 

limb. 

]5 

K  Virginis 

4 

17  36 

14     0 

126 

84 

18  38 

15    2       266 

219 

1     2 

n 

49  Librffi 

6 

17    2 

13  19 

116 

100 

18  22 

14  38  '    267 

235 

1  19 

21 

B.A.C.6710 

6 

19    0 

15     1 

48 

55 

20  19 

16  20 

292 

281 

1  19, 

25 

A  Aquarii  . 

4 

21     3 

16  47 

45 

71 

22  29 

18  13 

264 

268* 

1  26 

NEW  MOON,      1 

June    9 

Jupiter 

8    9 

2  57 

23 

69 

U   7'.2 

north  of  1    })'s 

1 

limb. 

• 

10 

k  Virginis 

6 

15  25 

10    7 

24 

348 

Star  8'.2 

1 
north  of     ])  *s 

limb. 

! 

13 

y  Libra) 

4i 

14    2 

8  32 

29 

50 

Star  0'.5 

north  of     })  's 

limb. 

( 

13 

f)  Libre 

6 

19  23 

13  53 

112 

70 

20  2!! 

14  59  ,     265 

217 

1    6 

14 

24  Scorpii 

5i 

21  36 

16    2 

66 

18 

22  30 

16  56       299 

249 

054 

17 

B.A.C.6536 

6 

14  17 

8  32 

184 

231 

Star  1'.5 

south  of  i    ]>  's 

limb. 

. 

17 

1 
d  Sagittarii             .    5 

19  38 

13  52 

84 

78 

21     6 

15  20       256 

231 

1  28  ' 

22 

0  Aquarii 

4 

17  26 

11  21 

352 

42 

17  35 

11  30 

336 

26 

0    9 

28 

48  Tuurit 

6 

20  38 

14     8 

100 

145 

21  28 

14  58 

250 

300 

0  50 

28 

y  Tauri 
NEW  MOON 

4 

22  13 

15  43 

74 

126 

23  10 

16  41 

254 

308 

0  57 

July     5 

56  Leon  is                 ;    6^ 

16    2 

9    6 

110 

58 

16  57 

10    1 

289 

238 

0  55 

6 

/?  Virginis 

H 

15  48 

8  48 

no 

63 

16  52 

9  52 

293 

239 

1    4 

M 

Lalande  35497 

Hh 

22  21 

14  49 

122 

83 

23  14 

15  41 

217 

172 

0  53 

20 

24  Pisciuni 

6 

23  22 

15  26 

69 

76 

0  52 

16  55 

2:)3 

215 

1  29 

22 

/  Piscium  t             1    5 

IB  44 

10  41 

106 

157 

19  32 

11  28 

214 

265 

0  48 

27 

130  Tauri  t 
NEW  MOON, 

6 

22    7 

13  44 

87 

131 

22  56 

14  32 

256 

306 

0  49 

Aug.    3 

JUPITSR                    1 

13  30 

4  41 

205 

183 

U   8'.0 

south  of 

D*» 

limb. 

11 

B.A.C.6710 

6 

22    9 

12  47 

34 

2 

23    6 

13  44 

299 

2o8 

0  57 

17 

10  Ceti 

6 

2  25 

16  39 

28 

355 

3  31 

17  44 

281 

238 

1    5 

22 

70  Tauri 

6 

22  39 

12  33 

345 

38 

Star  2'.6 

north  of 

r» 

limb. 

22 

71  Tauri 

6 

22  20 

• 

12  14 

86 

138 

23  17 

13  11 

243 

297 

0  57 

22 

e^  Tauri 

4 

23  33 

13  27 

42 

96 

0  26 

14  20 

285 

339 

0  53 

'           22 

fr^  Tauri 

4 

23  28 

13  22 

63 

117 

0  33 

14  26 

263 

317 

1    5 

22 

80  Tauri 

6 

0  35 

14  27 

163 

217 

Sur  0'.8 

south  of 

])*• 

limb. 

22 

B.  A.C.I391 

5 

0  51 

14  44 

13 

66 

1  28 

15  22 

311 

2 

0  38 

22 

81  Tauri                  1    6 

1 

0  44 

14  38 

151 

204 

0  59 

14  53 

174 

226 

0  13 

22 

85  Tnuri                  j    6^^ 

1   11 

15    4 

119 

171 

2    3 

15  57 

206 

252 

0  52 

22 

a  Tauri                   |    1 

4  19 

17  53 

31 

45 

5  21 

18  54 

301 

287 

1     1 

23 

111  Tauri 

5A 

23  28 

13  18 

75 

128 

0  25 

14  14 

270 

325 

0  57 

23 

117  Tauri                   ;    6 

1  32 

15  21 

168 

223 

Star  4M 

south  of 

r» 

limb. 

NEW  MOON, 

31 

k  Virginis* 

6 

18  51 

8  11 

96 

45 

19  41 

9     1 

298 

250 

0  50 

Sept.    1 

B.A.C.4647tTOitZi. 

6i 

18  59 

8  15 

53 

2 

19  30 

8  46 

.  338 

287 

0  31 

4 

24  »corpii|              ;    5i 

20  53 

9  57 

120 

75 

21  51 

10  54 

245 

194 

0  57 

7 

d  Sagittarii                  5 

19  41 

8  33 

98 

91 

21     7 

9  58 

243 

218 

1  26 

15 

V  Pisciuni               ■    4^ 

23  42 

12     1 

153 

186 

Star  0'.9 

south  of 

y» 

limb. 

yoTB. — The  angles  of  position  are  c 
*  Whole  oconltatiou  below  t 
t  Immersion  below  the  horL 
X  Emersion  below  the  borln 

onnted  tto 
ho  horizon 
con  of  Wac 
m  of  Wasl 

m  the  non 
of  Washi] 
ihington. 
lington. 

bh  point 
igton. 

1 
and  vertex  of  the  moon's  limb,  toward  the  east. 

1 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1886. 


Date. 


Sept. 


18 
18 

24 


Oct.     4 

9 
10 
12 
16 

19 
21 


Nov.    1 

7 

12 

12 

12 

12 
12 
12 
12 
13 


Zi 


28 

30 

Dec.    4 

4 

4 

4 

6 

9 

9 

13 

18 

19 


Thb  Stab'b 


Name. 


29 
30 


48  Taari 
y  Tauri 
5  Cancri 

A  Leonis 


NEW  MOON. 

Lalaode  35497 

0  Aquariit 
24  Piscium 

/  Piscium  t 
B.A.C.  1526 

/  Geminorum 
18  Leonifl 

NEW  MOON. 

B.A.C.  6707* 
10  Ceti 

70  Tauri 

71  Tauri 
75  Tauri 

01  Tauri 
^  Tauri 

B.A.C.  1391 
a  Tauri 
115  Tauri 

94  Virginis 

NEW  MOON. 

B.A.C.  6536 

B.A.C.  7263 
27  Piscium 
29  Piscium 

4  Ceti 

5  Ceti 

V  Piscium 

y  Tauri 
70  Tauri 

3  Cuncri 
46  Virginis 

88  Virginis 

NEW  MOON. 


e^  Aqnarii 
h^  Aquarii  t 


Mag 


6 
4 
6 


6i 
4 

6 

5 

5 

6 
6 


e>4 

6 
6 
6 
6 

4 
4 

5 
1 
6 

6i 


6 

6 
5 
5 
6 
6 

4 

6 
6 
6 

6i 


IMMEBSION. 


Washington. 


Angle  £rom 


Sidereal 
Time. 

Mean 
Time. 

h  m 
14  40 
17  27 
13  30 
17  23 

North 
Point. 

h  m 
2  33 
5  20 
1  39 
5  40 

105 
116 
121 
194 

22  30 

4  43 

23  33 
18  32 

5  13 

9  35 
15  28 
10  14 

5  6 
15  30 

121 
54 
54 
95 
96 

1  19 
6  22 

11  24 
16  19 

359 
117 

0  29 
4  4 

21  45 

22  22 

23  39 

9  44 

12  55 

6  17 

6  53 

8  10 

167 

24 

65 

165 

343 

23  2 

23  11 

0  0 

3  9 

0  36 

7  33 

7  42 

8  31 
11  40 

9  3 

101 

128 

80 

95 

62 

a  36 

16  26 

160 

21  48 

5  17 

29 

1  13 
20  47 
22  49 

3  51 

4  14 

8  34 
3  52 
5  54 

10  56 

11  18 

127 
155 
95 
156 
159 

4  52 
8  25 

10  40 
1  0 

11  53 

11  49 
15  9 

17  24 
7  29 

18  1 

158 
174 
134 
64 
129 

8  32 

14  37 

58 

23  43 
4  15 

5  10 
9  37 

335 
101 

Vertex. 


141 

87 
172 
246 


80 

3 

58 

145 

85 

51 
166 


118 
338 
115 
217 
37 

154 
182 
134 
129 
117 

211 


356 

82 
195 
112 
111 
113 

113 
120 
83 
114 
146 

108 


313 
51 


EMERSION. 


Washington. 


Sidereal 
Time. 


h    m 
3  47 

6  28 
2  28 
Star  1 '.7 


23  23 

5  39 
1     2 

19  24 

6  36 

Star  3'.7 

7  36 


Star  0'.6 
4  56 

22  40 
Star  3'.2 
Star  O'M 

23  57 
23  47 

1  9 
4  29 
1  40 

9  17 


22  36 

.    1  51 
Star  0'.4 

0  4 
Star  9'.7 
Star  9'.2 

Star  7'.2 

Star  4'.5 

11  19 

1  47 
13  11 

9    6 


Star  2'.9 
5    6 


Angle  fh>m 


Mean 

North 

Time. 

Point. 

h  m 

o 

15  54 

221 

18  35 

220 

14  19 

242 

south  of 

]>•« 

10  28 
16  24 

11  43 
5  58 

16  53 

north  of 

17  32 


south  of 

13  46 

.   7  11 

sooth  of 

north  of 

8  29 

8  18 

9  40 
13  0 
10    7 

17    8 


6  5 

9  12 
south  of 

7  9 
south  of 
south  of 

south  of 
south  of 

18  3 

8  16 

19  19 

15  II 


north  of 
10  28 


Vertex. 


231 

174 

296 

limb 


213 

266, 

249 

226 

247 

2) '8 
275 


290 
264 

D'8 

))•« 

216 
199 
245 
234 
272 

246 


308 
196 
206 
D's 

D'B 

D'B 
221 

298 

288 

348 


D'B 
217 


168 
216 
228 
277 
206 

limb. 
316 


limb. 
240 
317 

limb. 

limb. 

270 
253 
297 
234 
326 

294 


268 

148 
limb. 

204 
limb, 
limb. 

limb. 

limb. 
172 
350 
283 

36 


limb. 
166 


o 


i 


h  m 
1  14 
1  8 
0  49 


0  53 

0  56 

1  29 

0  52 

1  23 


1  13 


0  52 
0  54 


0  55 

0  36 

1  9 
1  20 
1  4 

0  41 


0  48 

0  38 

1  15 


0  39 

0  47 

1  18 

0  34 


0  51 


NoTK.-^The  angles  of  position  are  counted  from  the  north  point  and  vertex  of  the  moon's  limb,  toward  the  east. 
*  Whole  occultation  below  the  horizon  of  Washington. 
Mmmeraion  below  the  horizon  of  Washington. 
t  Emersion  below  the  horizon  of  Washington. 
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PREDICTION   OF   OCOULTATIONS. 


DOWNES'S  TABLE  GIVING  VALUES 

OF  T. 

1 

OMPUTING  THE  TIME  AND  HOUB-ANOLB  OF  iPPABEMT  CONJDNCTION.           I 

L«t.  72° 

L 

«.  660 

Lat.  eO" 

L«l  54" 

Lst  48° 

Lat.  42° 

L.I.  36°     1 

x' 

_''-. 

x' 

x' 

x' 

x' 

■■     1 

M 

.56 

50 

.62 

.S6 

M 

.63 

56 

50 

.62 

.66 

50 

.63 

56 

.60 

.63 

56 

50 

.62 

.56 

50 

0 

0 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

a 

2 

2 

2 

2 

■i 

3 

3 

4 

4 

4 

5 

5 

6 

5 

6 

7  ■ 

3 

4 

4 

5 

5 

5 

6 

6 

7 

9 

8 

11 

9 

12 

12 

14 

5 

5 

6 

7 

8 

B 

9 

11 

10 

11 

13 

12 

16 

14 

18 

16 

18 

32 

6 

7 

9 

11 

11 

12 

13 

15 

16 

18 

21 

18 

31 

34 

31 

24 

29  ! 

7 

« 

10 

10 

11 

13 

13 

15 

17 

16 

19 

21 

19 

32 

26 

22 

26 

30 

26 

30 

36 

9 

10 

II 

12 

14 

16 

16 

18 

21 

19 

22 

26 

23 

36 

31 

26 

31 

36 

30 

35 

42 

lu 

12 

13 

14 

16 

IB 

IH 

31 

34 

22 

26 

30 

26 

30 

36 

31 

35 

42 

35 

40 

48 

12 

13 

15 

16 

18 

21 

21 

23 

27 

25 

39 

30 

34 

40 

35 

40 

47 

39 

45 

64  1 

13 

15 

17 

18 

20 

23 

23 

26 

30 

38 

32 

37 

33 

38 

45 

:19 

44 

52 

43 

50 

59 

14 

16 

18 

31) 

22 

25 

35 

29 

33 

31 

35 

41 

36 

42 

49 

42 

48 

57 

47 

54 

64  ' 

Iti 

18 

20 

2J 

24 

28 

27 

31 

36 

34 

38 

44 

39 

45 

53 

45 

52 

61 

51 

58 

68  ' 

17 

IS 

22 

33 

36 

30 

29 

33 

39 

36 

41 

47 

42 

48 

56 

48 

55 

65 

54 

62 

72 

lb 

20 

23 

25 

2d 

32 

31 

36 

38 

43 

50 

45 

51 

50 

51 

59 

68 

57 

66 

76 

1!) 

sa 

24 

36 

30 

34 

33 

3B 

43 

40 

46 

53 

47 

54 

62 

54 

62 

71 

60 

69 

30 

ao 

23 

26 

28 

31 

36 

35 

40 

46 

42 

48 

65 

50 

56 

65 

57 

64 

74 

63 

73 

83 

n 

'■14 

37 

29 

33 

37 

37 

42 

47 

44 

50 

58 

63 

69 

68 

59 

67 

77 

65 

74 

86 

la 

25 

28 

30 

34 

39 

al- 

43 

49 

46 

52 

60 

54 

61 

70 

61 

69 

79 

68 

76 

88 

as 

26 

30 

31 

35 

40 

io 

« 

51 

48 

54 

62 

56 

63 

72 

63 

71 

81 

70 

79 

90 

u 

27 

31 

33 

36 

42 

41 

46 

53 

49 

56 

63 

57 

65 

74 

65 

73 

83 

72 

81 

92  : 

as 

ae 

32 

•M 

38 

43 

42 

47 

54 

51 

57 

65 

59 

66 

75 

66 

74 

85 

73 

82 

93 

36 

2n 

33 

35 

39 

44 

43 

49 

55 

52 

58 

66 

60 

67 

77 

68 

76 

86 

83 

95  1 

ia> 

33 

36 

40 

46 

44 

50 

56 

53 

59 

67 

61 

69 

78 

69 

77 

87 

7b 

84 

96 

H 

30 

34 

36 

41 

46 

45 

51 

57 

54 

60 

68 

62 

70 

79 

70 

78 

88 

76 

85 

96  1 

as 

31 

35 

37 

41 

47 

46 

52 

58 

65 

61 

69 

63 

70 

79 

71 

79 

89 

77 

86 

97 

i« 

31 

35 

38 

43 

47 

47 

52 

59 

56 

63 

70 

64 

71 

80 

71 

79 

89 

78 

86 

97 

2!) 

32 

36 

38 

42 

4B 

47 

53 

59 

56 

70 

64 

71 

80 

72 

80 

89 

78 

87 

97 

29 

32 

36 

39 

43 

48 

48 

53 

60 

57 

63 

71 

66 

72 

81 

72 

80 

90 

79 

87 

97 

2i) 

33 

37 

39 

43 

49 

48 

53 

60 

57 

63 

71 

65 

72 

81 

72 

80 

89 

79 

87 

97 

30 

33 

37 

39 

44 

4!! 

48 

54 

69 

57 

63 

71 

65 

72 

81 

Ti 

80 

89 

79 

87 

96 

30 

33 

37 

39 

44 

41, 

49 

54 

60 

57 

63 

71 

65 

73 

80 

72 

80 

89 

78 

86 

95 

30 

33 

37 

40 

44 

49 

60 

57 

71 

72 

60 

72 

79 

88 

78 

86 

85 

30 

33 

37 

40 

44 

49 

49 

54 

69 

57 

63 

71 

65 

71 

79 

72 

79 

88 

78 

85 

94 

30 

33 

37 

40 

44 

49 

49 

54 

60 

57 

63 

70 

64 

79 

71 

78 

87 

77 

8S 

93, 

30 

33 

37 

44 

49 

48 

53 

59 

56 

62 

70 

64 

70 

78 

70 

77 

86 

76 

84 

91 

30 

33 

37 

39 

43 

48 

48 

53 

59 

56 

61 

69 

63 

70 

77 

70 

77 

85 

75 

83 

9U  ' 

30 

33 

37 

39 

43 

48 

48 

52 

58 

55 

61 

68 

63 

69 

76 

69 

76 

84 

74 

82 

89 

30 

33 

37 

43 

47 

47 

52 

58 

55 

60 

67 

62 

68 

75 

75 

89 

Ti 

80 

87 

29 

32 

36 

38 

42 

47 

47 

SI 

57 

54 

60 

66 

61 

67 

74 

67 

73 

81 

Ti 

79 

85 

» 

32 

36 

38 

42 

46 

51 

56 

53 

59 

65 

60 

66 

73 

66 

72 

80 

71 

78 

84 

29 

32 

35 

37 

41 

46 

45 

50 

5.^ 

53 

58 

64 

59 

65 

71 

65 

71 

78 

70 

76 

82 

28 

31 

35 

37 

40 

45 

15 

49 

54 

52 

57 

62 

58 

63 

70 

63 

76 

68 

74 

80 

28 

31 

34 

36 

40 

44 

44 

48 

53 

51 

55 

61 

57 

62 

68 

62 

68 

75 

67 

73 

'^  1 

IK 

30 

34 

35 

39 

43 

43 

47 

52 

50 

64 

69 

56 

61 

67 

61 

66 

73 

65 

71 

76 

27 

30 

33 

35 

3H 

42 

42 

46 

51 

4B 

53 

58 

54 

59 

65 

69 

65 

71 

64 

69 

74 

2ti 

ay 

32 

34 

37 

41 

41 

45 

49 

47 

52 

67 

53 

58 

63 

58 

63 

69 

63 

67 

71 

26 

28 

31 

33 

36 

40 

40 

44 

4B 

46 

50 

55 

51 

56 

62 

56 

61 

67 

25 

27 

31 

32 

35 

39 

39 

43 

47 

45 

49 

53 

50 

54 

60 

54 

59 

65 

24 

27 

30 

31 

34 

38 

38 

41 

46 

43 

47 

52 

48 

52 

58 

53 

57 

63 

21 

26 

iiil 

30 

33 

37 

36 

40 

44 

42 

46 

50 

47 

51 

56 

53 

55 

60 

23 

25 

28 

29 

32 

35 

35 

38 

42 

40 

44 

48 

45 

49 

54 

sa 

24 

27 

29 

31 

34 

34 

37 

41 

39 

42 

46 

43 

47 

52 

21 

23 

26 

27 

311 

33 

33 

35 

39 

37 

41 

44 

41 

45 

49 

20 

33 

25 

96 

28 

31 

31 

34 

37 

36 

39 

48 

40 

43 

47 

10 

21 

24 

25 

37 

30 

30 

32 

35 

34 

37 

40 

la 

20 

23 

24 

26 

26 

28 

31 

34 

32 

35 

38 

IB 

19 

21 

22 

24 

27 

27 

29 

32 

31 

33 

36 

16 

18 

20 

21 

23 

25 

35 

37 

30 

2il 

31 

34 

16 

17 

19 

20 

33 

24 

24 

26 

28 

27 

29 

32 

_ 
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DOWNES'S  TABLE  GIVING  VALUES  OF  r. 

FOR  COMPUTING  THE  TIME  AND  HOUR-ANGLE  OF  APPARENT  CONJUNCTION.           j| 

* 

L.L  30O 

Ut.  240 

Lftt  ISO 

Ut.  120 

Lu.  »> 

L»t  0" 

I' 

r' 

z' 

X' 

z' 

z' 

.m 

-W 

.50 

.62 

.56  \-£0 

.62 

.56     .50 

.62 

.56 

.50 

.62 

.56 

50 

.63 

.56 

50 

b    n 

0     0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

7 

7 

7 

7 

9 

7 

,     8 

10 

7 

8 

10 

8 

9 

12 

14 

16 

J3 

14 

li 

14 

16 

19 

14 

16 

30 

14 

17 

21 

15 

18 

21 

17 

!W 

24 

19 

32 

37 

30 

34 

39 

31 

25 

:(0 

31 

35 

31 

22 

26 

32 

23 

27 

3a 

25 

29 

3b 

26 

32 

28 

:M 

40 

28 

34 

41 

29 

M 

42 

atj 

33 

40 

31 

36 

44 

33 

39 

48 

35 

40 

50 

35 

43 

51 

35 

42 

52 

33 

3^] 

47 

36 

42 

52 

38 

4b 

.w 

40 

47 

59 

41 

49 

60 

41 

49 

61 

3d 

45 

54 

4d 

r.1 

44 

53 

63 

46 

54 

67 

47 

56 

68 

47 

56 

69 

43 

50 

60 

46 

fi4 

65 

49 

58 

70 

52 

60 

74 

53 

62 

75 

53 

63 

76 

4« 

5:> 

66 

51 

60 

71 

54 

64.    76 

57 

66 

79 

58 

68 

81 

59 

69 

83 

60 

7[ 

56 

6'> 

77 

59 

69 

82 

62 

72 

63 

73 

87 

64 

74 

86 

56 

64 

76 

60 

69 

82 

64 

74 

87 

66 

77 

89 

68 

70 

92 

68 

79 

93 

r.9 

W) 

80 

64 

73 

86 

68 

78 

91 

70 

81 

95 

72 

83 

97 

73 

63 

98 

62 

72 

84 

67 

9( 

71 

81 

95 

74 

85 

99 

75 

87 

101 

76 

87 

103 

«S 

75 

87 

70 

81 

94 

74 

85 

99 

77 

88 

103 

78 

90 

105 

79 

91 

106 

titi 

78 

!H) 

84 

97 

77 

88 

102 

80 

91 

106 

81 

93 

108 

82 

94 

109 

7J 

HI 

!I3 

76 

87 

IIH) 

80 

91 

105 

83 

94 

109 

84 

96 

111 

85 

97 

113 

7* 

H3 

'.m 

78 

89 

m 

82 

93 

107 

85 

96 

III 

87 

98 

113 

87 

99 

114 

76 

HS 

98 

80 

91 

104 

84 

'X, 

10!) 

87 

96 

113 

89 

100 

115 

89 

101 

116 

77 

87 

•Kt 

82 

92 

KIb 

86 

97 

8!l 

100 

91 

102 

116 

91 

IO:t 

117 

79 

8!l 

84 

94 

107 

88 

102 

92 

104 

118 

93 

104 

118 

80 

sa 

10-i 

95 

108 

89 

100 

113 

92 

103 

116 

94 

105 

119 

94 

105 

119 

81 

91 

103 

86 

9b 

109 

101 

114 

104 

117 

106 

119 

95 

106 

130 

88 

<n 

104 

87 

97 

110 

91 

101 

114 

i)4 

104 

118 

95 

106 

130 

96 

107 

130 

m 

9il 

104 

88 

98 

110 

92 

102 

114 

94 

1(1.-, 

118 

96 

107 

120 

97 

107 

130 

84 

!I3 

104 

98 

i«J 

102 

114 

9.') 

lor. 

118 

96 

107 

130 

97 

107 

ISO 

!I3 

104 

an 

98 

no 

92 

102 

114 

95 

105 

117 

96 

107 

119 

97 

107 

130 

8< 

{11 

104 

89 

IJO 

92 

102 

114 

9o 

105 

117 

96 

107 

no 

97 

197 

119 

84 

104 

98 

109 

92 

102 

113 

95 

104 

1)6 

96 

106 

07 

107 

119 

84 

1)3 

103 

88 

97 

108 

iW 

101 

113 

94 

104 

96 

106 

H7 

96 

106 

118 

84 

92 

102 

88 

97 

108 

91 

nil 

112 

04 

103 

114 

95 

105 

116 

96 

105 

117 

B3 

93 

1112 

88 

96 

107 

ill 

100 

III) 

m 

102 

113 

95 

104 

115 

95 

104 

lis 

83 

91 

101 

87 

9.5 

106 

fNI 

M 

109 

!12 

101 

113 

94 

103 

114 

94 

103 

114 

Hi 

90 

100 

8I; 

104 

!I8 

108 

92 

100 

111 

93 

102 

112 

93 

103 

113 

HI 

98 

85 

103 

97 

106 

99 

I  Oil 

ion 

no 

80 

88 

97 

84 

92 

101 

87 

95 

105 

89 

trr 

107 

79 

87 

•)-:, 

m 

91 

100 

86 

94 

H)3 

88 

96 

105 

78 

8.1 

94 

83 

89 

98 

84 

92 

101 

77 

84 

92 

80 

88 

96 

82 

91 

99 

75 

la 

m 

79 

86 

94 

74 

81 

88 

77 

84 

92 

72 

7:1 

86 

7 

77 i     ri4' 

i 

(Conetadtd  from  prtt 

tding  page.) 

Lai.  72» 

L 

1.  66° 

Lm.  60" 

L»t.  73= 

Lit.  66°    1 

Ul  60° 

x' 

i' 

z' 

h 

r.' 

_-  1 

X' 

.62 

SI 

j.50 

.63 

:r,6 

50 

62 

.'it 

,50 

62 

.5t 

SI 

Ml 

.56 

50 

BU 

.5« 

.50 

14 

16!  18 

20 

22 

22 

2 

26 

11      0 

7 

s 

10 

11 

0 

1 

12 

13 

15'  16 

17 

19 

31 

30 

24 

10 

6 

7 

7 

8 

9 

9 

S 

10 

13 

14  ;  15 

t6 
15 

17 
16 

19 
17 

19 

2(1 

30 
30 

5 
3 

6 

4 

6 
4 

6 

5 

7 
5 

7 

e 

8 

10 

111  13 

10;  11 

13 
12 

13 

16 

16 
14 

i  18 
16 

40 
50 

2 

1 

3 
I 

3 
1 

3 
2 

4 
3 

. 

8 

!l|  10 

10 

12 

12 

A 

1  n 

— 

12    0 
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0 

0 

0 

0 

_ 

„ 



450 


DISK  OF   MERCURY,  1886. 


FOR  WASHINGTON  MEAN  NOON, 


Date. 


Jan. 


1 

6 

11 

16 

21 


26 
31 
Feb.  5 
10 
15 

20 

25 

Mar.     2 

7 

12 

17 
22 
27 

Apr.     1 
6 

11 
16 
21 
26 
Biay      1 

6 
11 
16 
21 
26 

31 
June  5 
10 
15 
20 

25 
30 


k 

i 

e 

L 

0.434 

97!6 

191.1 

48.9 

0.586 

80.1 

187.5 

45.2 

0.603 

67.3 

183.6 

3a9 

0.767 

57.8 

179.3 

33.5 

0.825 

49.4 

174.7 

29.9 

0.889 

42.5 

169.8 

27.6 

0.903 

36.2 

164.7 

26.5 

0.932 

30.3 

159.3 

26.6 

0.957 

23.9 

153.2 

27.1 

0.978 

17.1 

145.0 

30.4 

0.996 

7.4 

127.4 

34.8 

0.998 

5.5 

40.6 

41.3 

0.960 

16.1 

350.3 

50.7 

0.922 

32.5 

339.6 

61.6 

0.801 

53.0 

335.1 

69.8 

0.619 

76.3 

332.5 

68.4 

0.411 

100.3 

330.4 

55.0 

0.224 

123.5 

327.7 

35.1 

0.085 

146.1 

322.5 

15.0 

0.012 

167.3 

303.1 

2.3 

0.009 

169.0 

178.9 

1.7 

0.062 

151.1 

158.8 

10.0 

0.140 

135.2 

154.3 

19.0 

0.236 

121.8 

152.5 

26.4 

0.326 

110.4 

151.8 

30.4 

0.411 

100.3 

151.7 

32.6 

0.493 

90.8 

152.2 

34.7 

0.578 

81.0 

153.3 

37.4 

0.666 

70.6 

155.2 

41.4 

0.763 

58.2 

158.0 

47.4 

0.863 

43.5 

162.2 

55.2 

0.951 

25.7 

169.2 

68.2 

0.997 

6.1 

196.7 

67.4 

0.982 

15.2 

342.1 

64.5 

0.917 

33.4 

354.2 

56.5 

0.832 

48.4 

1.2 

4a2 

0.743 

60.9 

6.8 

41.6 

Date. 

k 

July 

0 

0.743 

5 

0.660 

10 

0.582 

15 

0.505 

20 

0.427 

25 

0.343 

:¥) 

0.252 

Aug. 

4 

0.156 

9 

0.068 

14 

0.015 

19 

0.027 

24 

0.122 

29 

0.292 

Sept. 

3 

0.505 

8 

0.712 

13 

0.866 

18 

0.958 

23 

0.991 

28 

0.999 

Oct. 

3 

0.992 

8 

0.978 

13 

0.956 

18 

0.933 

23 

0.903 

28 

0.865 

Nov. 

2 

0.817 

7 

0.750 

12 

0.655 

17 

0.521 

22 

0.337 

27 

0.129 

Dec. 

2 

0.004 

7 

0.074 

12 

0.285 

17 

0.490 

22 

0.642 

27 

0.755 

32 

0.820 

eo.9 

71.3 
80.6 
89.4 
9a4 

106.3 
119.7 
133.5 
149.7 
166.1 

161.0 

139.1 

114.6 

89.4 

64.9 

43.0 
24.1 
11.0 
3.3 
10.2 

17.3 
23.8 
29.9 
36.3 
43.0 

50.7 
60.0 
71.9 
87.6 
109.0 

137.9 
173.1 
148.5 
115.4 
91.1 

73.5 
59.3 
50.2 


0 


6.8 
11.3 
15.2 

ia6 

21.6 

24.5 
27.9 
32.7 
42.0 
77.1 

164.5 

186.6 
194.6 
199.8 
204.9 

209.6 
215.8 
227.5 
312.5 
12.0 

19.8 
22.1 
22.4 
21.8 
20.4 

ia5 

16.3 

13.9 

11.7 

9.6 

7.7 
34a7 
203.7 
199.9 
197.1 

193.8 
190.0 
185.7 


41.6 
37.1 
34.3 
32.6 
31.3 

29.6 
26.4 
20.1 
10.6 
SL6 

5.0 
2L2 
44.4 
63.4 

7ai 

64.3 
53.6 
43.2 
35.7 
30.6 

87.5 
25.9 
25.5 
26.1 
27.9 

30.2 

35.8 
41.8 
47.7 
46.5 

26.3 
0.9 
17.1 
47.0 
53.2 

47.2 
40.1 
33.8 


NOTATION. 

Ac,   the  ratio  of  the  illuminated  portion  of  the  apparent  disk  to  the  entire  apparent  d\A  oon 
sidored  as  the  superficies  of  a  circle. 

t,    the  angle  between  the  sun  and  earth,  as  seen  from  the  planet. 

df  the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion,  makes 
with  the  meridian. 

Lj  the  brilliancy  of  the  disk.  The  unit  of  L  is  the  amount  of  light  received  by  an  eye  from 
a  circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of  one 
second  of  arc,  situated  at  distance  unity  from  the  sun,  and  illuminated  by  the  latfeN*  as 
the  mean  disk  of  the  planet  is  illuminated. 
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FOR  WASHINGTON  MEAN  NOON, 


Date 


Feb. 


1 

6 

11 

16 

21 

23 
25 
27 
29 
31 

2 
4 

6 

8 
10 

12 
14 
16 
18 
20 


22 
24 
26 
28 
Mar.     2 

7 
12 
17 
22 
27 

Apr.     1 

6 

11 

16 

21 

26 
May     1 

6 
11 
16 

21 
26 
31 
36 


1; 

i 

e 

L 

0.361 

mi 

340^5 

204.6 

0.324 

110.6 

339.1 

213.3 

0.285 

115.5 

337.6 

218.3 

0.243 

121.0 

335.9 

217.9 

0.198 

127.1 

333.8 

206.7 

0.180 

129.8 

332.9 

200.8 

0.161 

132.7 

331.8 

192.4 

0.143 

135.6 

330.5 

181.4 

0.125 

138.7 

329.1 

168.1 

0.106 

141.9 

327.3 

151.7 

0.069 

145.2 

325.2 

134.3 

0.073 

148.7 

.')22.6 

115.1 

0.058 

152.2 

319.2 

95.3 

0.044 

155.7 

314.9 

76.0 

0.032 

159.2 

306.8 

57.8 

0.023 

162.6 

300.7 

42.0 

0.016 

165.4 

289.8 

29.7 

0.012 

X   167.4 

271.7 

22.5 

0.011 

168.1 

250.9 

20.1 

0.012 

167.3 

230.3 

22.7 

0.017 

165.1 

214.9 

30.8 

0.024 

162.2 

202.6 

42.9 

0.034 

158.9 

194.6 

58.1 

0.045 

155.4 

188.8 

75.4 

0.059 

152.0 

184.6 

93.7 

0.096 

143.4 

177.5 

137.6 

0.142 

135.6 

172.8 

171.2 

0.188 

128.6 

169.8 

191.9 

0.232 

122.4 

167.2 

200.9 

0.275 

116.8 

165.1 

201.6 

0.314 

111.8 

163.2 

197.8 

0.351 

107.3 

161.5 

188.8 

0.386 

103.2 

160.0 

179.2 

0.419 

99.4 

158.7 

169.2 

0.449 

95.9 

157.6 

166.4 

0.478 

92.6 

156.7 

149.4 

0.505 

89.4 

156.0 

140.4 

0.530 

86.5 

155.6 

132.5 

0.555 

83.7 

155.3 

124.3 

0.578 

81.1 

155.3 

117.0 

0.600 

78.5 

155.5 

110.7 

0.621 

76.0 

155.9 

104.8 

0.642 

73.5 

156.6 

99.6 

0.662 

71.1 

157.5 

94.8 

Date. 


June  5 
10 
15 
20 
25 

30 
July     5 

,  10 
15 
20 

25 

30 

Ang.     4 

14 

19 
24 

29 

Sept.    3 

#    8 


13 
18 
23 
28 
3 


Oct. 


8 
13 
18 
23 

28 

Nov.     2 

7 

12 

17 

22 

27 

Dec.     2 

7 

12 

17 

22 
27 
32 
37 


k 

i 

e 

0.662 

7iri 

157?5 

0.681 

•    68.8 

158.7 

0.699 

66.5 

160.0 

0.717 

643 

161.6 

0.734 

62.1 

163.5 

0.750 

59.9 

165.5 

0.767 

57.8 

167.8 

0.782 

55.7 

170.2 

0.797 

53.6 

172.8 

0.811 

51.5 

175.5 

0.825 

49.4 

178.3 

0.839 

47.3 

181.2 

0.852 

45.2 

184.1 

0.864 

43.2 

186.9 

0.876 

41.2 

189.8 

0.888 

39.2 

192.5 

0.896 

37.2 

195.2 

0.909 

35.2 

197.5 

0.919 

33.2 

199.6 

0.928 

31.2 

201.9 

0.936 

29.2 

203.8 

0.944 

27.3 

205.3 

0.952 

25.4 

206.7 

0.959 

23.5 

207.9 

0.965 

21.6 

206.6 

0.971 

19.7 

209.4 

0.976 

17.8 

209.8 

0.961 

15.9 

209.9 

0.965 

14.1 

209.8 

0.969 

12.3 

209.3 

0.992 

10.5 

206.6 

0.994 

8.8 

207.8 

0.996 

7.0 

206.9 

0.996 

5.2 

205.5 

0.999 

3.6 

204.4 

1.000 

1.9 

204.4 

1.000 

0.2 

232.1 

1.000 

1.4 

9.1 

0.999 

3.1 

9.5 

u.99o 

4.8 

7.7 

0.996 

6.5 

5.4 

0.995 

8.1 

2.7 

0.993 

9.7 

0.1 

0.990 

11.3 

357.4 

94.H 
90.5 
86.6 
83.0 
79.7 

76.8 
74.1 
71.7 
69.5 
67.5 

65.6 
63.9 
62.4 
61.0 
59.7 

58.5 
57.4 
56.4 
55.5 
54.6 

53.8 
53.1 
52.4 
61.7 
51.1 

50.6 
50.1 
49.7 
49.2 

48.8 

48.5 
48.2 
48.0 
47.8 
47.6 

47.4 

47.3 
47.3 
47.3 
47.3 

47.4 

47.5 
47.7 
47.9 


452         SATELLITES  AND   DISK   OF   MARS,    1886. 


APPARENT  ORBITS  OF  THE  SATELLITES  OF  MARS  IN  FEBRUARY  AND  MARCH,  1896, 

AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

The  circle  represcDts  the  disk  of  the  planet,  and  i.^  od  the  same  scale  as  the  orbits.  The 
mean  motions  of  the  satellites  ai-e  not  yet  (Febniaiy,  J883)  sufficiently  well  established  to  enable 
the  times  of  greatest  elongation  to  be  very  accurately  predicted. 


WASHINGTON  MEAN  TIMES  OF  ELONGATION. 

* 

PHOBOS. 

DRTHOS. 

Feb. 

d     h 

11  8.31  E. 

12  11.09  W. 

13  13.87  E. 

14  16.65  W. 

15  19.43  E. 

16  22.21  W. 

18  0.99  E. 

19  3.77  W. 

20  6.55  E. 

21  9.33  W. 

22  12.11  E. 

23  14.89  W. 

24  17.67  E. 

25  20.45  W. 

Feb. 
Mar. 

d     h 
26  23.23  E. 

0  2.00  W. 

1  4.78  E. 

2  7.56  W. 

3  10.34  E. 

4  13.13  W. 

5  15.90  E. 

6  18.69  W. 

7  21.47  E. 
9     0.25  W. 

10  3.03  E. 

11  5.81  W. 

12  8.59  E. 

13  11.37  W. 

Mar. 

• 

d      h 

14  14.15  E. 

15  16.93  W. 

16  19.71  E. 

17  22.49  W. 

19  1.27  E. 

20  4.05  W. 

21  6.83  E. 

22  9.61  W. 

23  12.39  E. 

24  15.17  W. 

25  17.95  E. 

26  20.73  W. 

27  23.51  E. 
29    2.30  W. 

d     h 
Feb.    10  11.79  E. 
12    9.20  W. 
14     6.56  E. 
16     3.97  W. 

18  1.33  £. 

19  22.74  W. 
21  20.10  E. 
23  17.50  W. 

.    25  14.86  E. 
27  12.27  W. 

Mar.      1     9.63  £. 
3     7.04  W. 
5     4.40  E. 

Mar, 

d 

7 

6 

10 

12 

14 

16 
18 
20 
22 
24 

25 
27 
29 

h 

1.81  W. 
23.17  E. 
20.58  W. 
17.94  £. 
15.35  W. 

12.71  E. 
10.12  W. 

7.48  E. 

4.89  W. 

2.25  £. 

23.66  W. 
21.02  £. 
ia43W. 

Dftte. 

Position  An^. 

DistaDoe. 

Ditte. 

Pontion  Angle. 

DistMice. 

Feb. 
Mar. 

d      h 
11      8.31 

6    18.69 
29      2.30 

113.2 
289.5 
285.2 

18.0 
19.3 
16.3 

d 

Feb.       10 

Mar.        7 

29 

h 
11.79 

1.81 
18.43 

11L4 
288.9 
285.1 

u 

45J> 
48.3 
46.7 

For  Phobos  every  seventh  eastern  and  western  elongation  is  given,  and  for  Deimos  every  third ; 
the  intermediate  ones  may  be  found  with  sufficient  accuracy  by  adding  the  periodic  time  of  eacli 
satellite. 

reriodic  time  of  Phobos,  0^  7»»  SQ""  13-.937.    Periodic  time  of  Deimos,  1*  6«»  17«  54«.377. 


January  15, 
Februaiy  15, 
March  15, 
April        15, 


0.931 
0.983 
0.996 
0.943 


APPARENT  DISK  OF  MAKS. 

May  15,  0.901 

June         15,  0.885 

July         15,  0.888 


September  15,  0.919 

October      15,  0936 

November  15,  0.954 

December  15,  0.969 


August     15,  0.900 

The  numbers  in  this  table  are  the  versed  sines  of  the  illuminated  diak^  the  apparent  diameter 
of  the  planet  being  taken  as  unity. 
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APPABBNT  0BBIT8  OF  THE  SATELLITES  OF  JUPITER  IN  1886, 
AS  SEEN  IN  AN  INVERTINO  TELESCOPE. 

(The  vertical  scale  iafioe  tme»  the  horizontal  one.) 

The  object  of  this  figure  ie  to  facilitate  the  identification  of  the  satellites  in  cases  where 
the  diagrams  of  configurations  do  not  suffice  for  that  purpose :  reference  to  the  above  diagram 
enables  one  to  identify  the  inner  nnd  outer  satellite  of  the  pair.  The  central,  vertical  ellipse 
represents  the  disk  of  Jupiter,  elongated  &ve  times  in  the  vertical  direction  to  correspond  to 
the  representation  of  the  orbits  of  the  satellites. 

Facing  each  page  of  the  phenomena  of  Jupiter's  satellites,  pages  456 — 476,  is  the  page  of 
diagrams  of  configurations,  for  the  same  month.  The  light  disks  O  in  the  vertical  row  in  the 
middle  of  the  page  represent  the  relative  position  of  Jupiter  each  day.  The  dots  adjacent 
in  the  same  horizontal  space  represent  the  positions  of  the  several  satellites  on  the  same  day, 
at  the  hour  and  minute  of  Washington  mean  time  indicated  above  the  diagrams.  The  lati- 
tudes of  the  satellites  are  always  considered  zero  in  constructing  the  diagrams,  except  where 
two  or  more  satellites  chance  to  be  at  nearly  the  same  distance  from  the  planet,  when  they 
are  placed  one  above  the  other  according  to  their  apparent  latitudes.  The  numerals  designat- 
ing the  satellites  are  placed  on  the  right  or  leA  hand  side  of  the  dot,  according  as  the 
motion  of  the  satellite,  for  the  time  of  the  configuration,  is  toward  the  east  or  toward  the 
west — ^the  motion  being  always  towurd  the  numeral.  Frequently,  at  the  epoch  of  the  config- 
uration, one  or  more  satellites  will  be  invisible,  being  projected  on  the  disk  of  the  planet: 
this  phenomenon  is  indicated  by  a  light  disk  O  at  the  left  hand  side  of  the  page.  Frequently, 
also,  one  or  more  satellites  will  be  invisible,  being  concealed  in  occultation  behind  the  disk, 
or  eclipsed  in  the  shadow  of  the  planet:  this  phenomenon  is  indicated  by  a  daii^  disk  #  at 
the  right  hand  side  of  the  page.  In  both  cases,  the  annexed  numeral  serves  to  point  out 
which  satellite  is  thus  rendered  invisible. 

When  an  observation  is  made  at  a  different  hour  fix>m  that  for  which  the  diagram  is  con- 
stracted,  ihe  motion  of  the  satellite  dming  the  interval  may  be  judged  by  transferring  its 
^ven  position  to  the  above  diagram,  and  estimating  its  motion  during  the  elapsed  interval  on 
the  above  diagram  of  the  orbits,  by  means  of  the  following  table  of  the  periods: — 

MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES. 


• 

d 

h 

m 

8 

d 

L 

I 

18 

28 

35.945 

—  1.76986048 

IJL 

3 

13 

17 

53.735 

=  3.55409416 

I1T. 

7 

3 

59 

35.854 

>»  7.16638720 

IV. 


16    18      5      6.928 


16.75355241 
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WASHINGTON  MEAN- TIMES  OF  SUFEBIOB  GEOCENTRIC  CONJUNCTION. 

SATELLITE    I. 

1 
1 

h^m 

h     B 

h     B 

k   B 

Jan.    .  0 

5  18.3 

Mar.    20 

19  ia5 

June     8 

9  28.9 

Aug.    27 

1  3&1 

1 

23  46.3 

22 

13  44.3 

10 

3  57.3 

28 

20    5.3 

3 

18  14.2 

24 

8  10.1 

11 

22  25.6 

30 

14  35.5 

5 

12  42.2 

26 

2  36.0 

13 

16  54.3 

Sept.      1 

9    &8 

7 

7    9.9 

27 

21    1.9 

15 

1122.8 

3 

3  36.1 

9 

1  37.7 

29 

15  27.9 

17 

5  51.5 

4 

22    6.4 

10 

20    5.4 

31 

9  53.8 

19 

0  20.3 

6 

16  36.6 

12 

14  33.0 

Apr.       2 

4  19.8 

20 

18  49.0 

8 

11  a9 

14 

9    0.5 

3 

22  45.8 

22 

13  17.9 

10 

5  37.2 

16 

3  28.0 

5 

17  11.9 

24 

7  46.8 

17 

21  55.4 

7 

11  37.9 

26 

2  15.8 

19 

16  22.8 

9 

6    4.0 

27 

20  44.7 

21 

10  50.0 

11 

0  30.3 

29 

15  13.6 

23 

5  17.3 

12 

18  56.5 

July      1 

9  42.9 

Not.      7 

16  17.3 

24 

23  44.4 

14 

13  22.7 

3 

4  12.0 

9 

10  47.4 

26 

18  11.3 

16 

7  49.0 

4 

22  41.2 

11 

5  17.6 

28 

12  38.3 

18 

2  15.4 

6 

17  10.5 

12 

23  47.6 

30 

7    5.1 

19 

20  41.9 

8 

11  39.8 

14 

18  17.8 

Feb.       1 

1  32.0 

21 

15    8.3 

10 

6    9.2 

16 

12  47.8 

2 

19  58.8 

23 

9  34.8 

12 

0  38.6 

18 

7  17.8 

4 

14  25.6 

25 

4    1.4 

13 

19   ai 

20 

147.8 

6 

8  52.2 

26 

22  28.1 

15 

13  37.5 

21 

20  17.9  1 

8 

3  ia7 

28 

16  54.9 

17 

8    7.1 

23 

14  47.8  1 

9 

21  45.3 

30 

11  21.7 

19 

2  36.6 

25 

9  17.8  , 

11 

16  11.8 

May      2 

5  48.5 

20 

21   a2 

27 

3  47.7  ' 

13 

10  38.2 

4 

0  15.5 

22 

15  35.8 

28 

22  17.5 

15 

5    4.5 

5 

18  42.5 

24 

10    5.6 

30 

16  47.3 

16 

23  30.8 

7 

13    9.5 

26 

4  35.2 

Deo.      2 

11  17.1 

18 

17  57.1 

9 

7  36.6 

27 

23    5.0 

4 

5  46.9 

20 

12  23.3 

11 

2    3.9 

29 

17  34.8 

6 

0  16.7 

22 

6  49.4 

12 

20  31.2 

31 

12    4.6 

7 

18  46.4  ' 

24 

1  15.5 

14 

14  58.5 

Aug.      2 

6  34.4 

9 

13iai 

25 

19  41.6 

16 

9  25.9 

4 

1    4.4 

11 

7  45.6 

27 

14    7.7 

18 

3  53.4 

5 

19  34.2 

13 

2  15.1 

Mar.       1 

8  33.7 

19 

22  20.9 

7 

14    4.2 

14 

20  44.6 

3 

2  59.7 

21 

16  48.6 

9 

8  34.0 

16 

15  14.2 

4 

21  25.6 

23 

11  16.3 

11 

3    4.1 

18 

9  43.6 

6 

15  51.6 

25 

5  44.1 

12 

21  34.0 

20 

4  13.0 

8 

10  17.4 

27 

0  12.0 

.     14 

16    4.1 

21 

22  42.3 

10 

4  43.3 

28 

18  :{9.9 

16 

10  34.1 

23 

17  11.7 

11 

23    9.2 

30 

13    7.8 

18 

5    4.3 

25 

11  41.0 

13 

17  35.0 

June      1  * 

7  36,0 

19 

23  34.3 

27 

6  10.3 

15 

12    1.0 

3 

2    4.1 

21 

18    4.5 

29 

0  39.4 

17 

6  26.8 

4 

20  32.3 

23 

12  34.7 

30 

19  ao 

19 

1 

0  52.6 

6 

15    0.6 

25 

7    4.9 

32 

13  37.6 
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Jan. 


Feb. 


Mar. 


WASHINGTON  MEAN  TIMES  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


3 

7 
10 
14 
17 

21 
24 
28 
31 
4 

8 
11 
15 
18 
22 

25 
1 
4 
8 

11 

15 
19 
22 


SATELLITE    II. 


h    m 

12  11.8 
127.4 

14  43.3 
3  57.9 

17  12.8 

6  26.3 
19  40.0 

8  52.2 
22  4.8 
11  16.0 

0  27.6 

13  37.8 
2  48.5 

15  57.8 
5    7.6 


18 
7 


16.1 

25.2 

20  33.1 

9  41.7 

22  49.2 


11  57.5 

1    4.8 

14  13.1 


Mar.    26 

29 


Apr. 


May 


2 
5 
9 

12 
16 
19 
23 
27 

30 
4 

7 
11 
14 


18 
21 
25 
29 
June      1 

5 

8 

12 


Ik    m 

3  20.5 

16  28.9 

5  36.5 

18  45.4 

7  53.5 

21  3.0 

10  11.7 
23  21.9 

12  31.6 
1  42.6 

14  53.1 

4  5.2 

17  16.9 

6  30.1 

19  42.9 

8  57.2 

22  11.2 

11  26.5 
0  41.5 

13  57.7 

3  13.7 
16  29.8 

5  47.9 


June  15 
19 
22 
26 
30 


July 


3 

7 

10 

14 

17 


21 

24 

28 

Ang.      1 

8 
11 
15 
18 
22 

25 

29 
Sept.     2 


h    m 
19    6.1 

8  24.2 
21  43.2 
11    2.1 

0  21.9 

13  41.5 

3    1.9 

16  22.2 

5  43.3 
19    4.3 

8  25.8 

21  47.3 
11    9.3 

0  31.4 
13  53.9 

3  16.4 
16  39.1 

6  2.0 
19  25.1 

8  4a3 

22  11.6 
11  34.9 

0  58.3 


Sept.     5 
9 


Nov. 


Deo. 


8 
12 
15 
19 
22 

26 

29 

3 

7 
10 

14 
17 
21 
24 

28 

31 
35 


SATELLITE    III 


h  m 

14  21.9 

3  45.5 


2  4.5 

15  27.7 

4  50.8 
18  13.7 

7  36.4 
20  58.9 


10 
23 
13 
2 
15 


21.4 
43.6 
5.6 
27.3 
49.0 


5  10.2 

18  31.3 

7  52.0 

21  12.5 

10  32.6 

23  52.4 
13  12.5 


Jan. 


Feb. 


Mar. 


4 
11 
19 
26 

2 

9 
16 
23 

3 
10 

17 
24 


h 

19 

23 

3 

6 

10 

14 

17 

20 

0 

3 


m 
44.6 
33.1 
17.0 
56.2 
31.5 

2.1 
29.1 
51.8 
11.5 
28.9 


6  45.0 
10  1.0 


Mar. 
Apr. 


31 
7 
14 
21 
29 


May  6 
13 
20 
27 

Jane   3 

11 
18 


h 
13 
16 
19 
23 

2 


m 
17.9 
36.3 
56.5 
19.6 
46.2 


6  17.0 

9  52.8 

13  32.7 

17  17.3 

21  5.8 

0  58.5 
4  55.4 


June  25 

July   2 

9 

16 

24 


Aug. 


31 
7 

14 
21 

28 


Sept.  5 
12 


h 

8 

13 

17 

21 

1 

5 
10 
14 
18 
23 


m 

56.1 

1.0 

8.8 

20.0 

33.4 

49.1 
7.0 
27.0 
49.1 
12.9 


3  37.9 
8  3.4 


Nov. 


Dec. 


h  m 

8 

19  36.6 

16 

0  0.9 

23 

4  24.1 

30 

8  45.8 

7 

13  5.5 

14 

17  23.2 

21 

21  38.0 

29 

1  49.0 

36 

5  59.0 

Jan. 
Feb. 
Mar. 


3 
20 

6 
22 
11 
27 


SATELLITE     IV 


18 

11 

3 

18 

8 

22 


m 
18.7 
14.9 
11.8 
15.7 
40.9 
50.3 


Apr.     13 

30 

May     16 

June 


July 


2 
19 

6 


h 
13 

4 
19 
12 

6 

0 


m 
11.2 

8.5 
55.6 
38.6 
16.4 
41.6 


July  22 

Aug.  8 

^  25 

Sept  11 


h    m 
19  47.4 
15  26.0 
11  28.8 

7  49.6 


Oct.     31 

Nov.     17 

Dec.       4 

21 

38 


h    m 
21  2a7 
17  51.9 
13  57.0 

9  36.4 
[4  42.1] 
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WARHTNGTON  MEAN  TIME. 

1 

JANUARY. 

d      h    m     a 

d      h    m     s 

"d     b   m    s 

10    5 

I.    Sb. 

In. 

11    12  30 

IV.  •  Sb. 

In. 

ai  1157 

I.»Oc 

Be. 

1  19 

I.    Tp. 

In. 

14  55 

I.  *  Sh. 

In. 

dd     546 

L    8b. 

In. 

2  15 

m.  sh. 

Eg. 

15  23 

IV.  •  Sh. 

Eg. 

6  51 

I.    Tp. 

In. 

2  22 

I.    Sh. 

Eg. 

16    7 

I.  *  Tr. 

fr- 

8    2 

I.    Sb. 

3  35 

I.    Tr. 

Eg. 

17  12 

I.  •  Sh. 

Eg. 

9    6 

I.    Tp. 

4  10 

TTI.    Tr. 

Til. 

17  18  12.6 

TTI.  ♦  Ec. 

Dw. 

10  58 

m.  ♦  Sh. 

7    1 

ni.    Tr. 

Eg. 

18  22 

I.»Tp. 

Eg. 

14    6 

in.  •  Sb. 

Ecr- 

14    5 

II.  *  8h. 

In. 

20  16  22.0 

III.    Ec. 

rS. 

15  34 

in.'Tp. 

f^ 

16  36 

IT.*Tr. 

In. 

22  10 

ITT.    Oc. 

Din. 

18  16 

TTI.  •  Tp. 

Eg. 
In. 

16  56 

II.  •  Sh. 

Eg. 

la     0  57 

m.    Oc. 

Re. 

21  45 

U.    8b. 

19  22 

II.    Tr. 

Eg. 

555 

n.    8b. 

In. 

3S     0    0 

II.    Tp. 

In. 

21  27    8.8 

I.    Ec. 

Dis. 

820 

IT.    Tr, 

In. 

0  35 

II.    Sb. 

Eff. 
Dm. 

a     0  54 

I.    Oc. 

Re. 

845 

II.    8h. 

Eg. 

245 

II.    Tp. 

18  34 

I.  •  Sh. 

In. 

11    6 

IT.    Tp. 

Eff. 
Du. 

3    6    9.0 

I.    Ec. 

19  47 

I.    Tp. 

In. 

12  16  37.6 

I.  •  Ec. 

625 

I.    Oc. 

Be 

20  51 

I.    Sh. 

Eg. 

15  41 

I.«Oc. 

Re. 

»4     0  13 

I.    Sb. 

In. 

22    2 

I.    Tr. 

Eg. 

13     9  23 

I.    8b. 

In. 

1  18 

I.    Tp. 

In. 

3     5  28  17.5 

IV.    Ec. 

Dl8. 

10  35 

I.    Tp. 

In. 

230 

I.    Sb. 

Eg. 
Dw. 

•     8    4  17.7 

IV.    Ec. 

Re. 

1140    . 

I.  •  Sb. 

Eg. 

333 

I.    Tp. 

8  20  58.2 

II.    Ec. 

Dis. 

12  50 

I.  *  Tp. 

Eg. 

16    6  25.8 

II. 'Ec. 

13  35 

II.  •  Oc. 

Re. 

14     0  13    5.1 

II.    £o. 

DiB. 

21    2 

11.    Oc 

Re. 

15  55  22.3 

I.  •  Ec. 

Dis. 

5  21 

II.    Oc. 

Re. 

21  34  23.4 

I.    £c 

DlB. 

18  10 

IV.  •  Oc. 

Dis. 

6  44  50.8 

I.    Ec. 

DiB. 

95     0  52 

I.    Oc. 

Be. 

18  27 

IV.  •Oc. 

Re. 

10    8 

I.    Oc. 

Re. 

18  42 

I.    8b. 

In. 

19  22 

I.    Oc. 

Re. 

15     3  51 

I.    Sb. 

In. 

19  46 

I.    Tp. 

In. 

4   13    2 

I.  *  Sh. 

In. 

5    2 

I.    IV. 

In. 

20  59 

I.    Sb. 

Du. 

13  20  55.2 

III.  *  Ec. 

Dis. 

6    8 

I.    Sb. 

Eg. 

22    1 

I.    Tp. 

14  15 

I.  •  Tr. 

In. 

7    0 

ni.  Sh. 

In. 

36     1  12  53.2 

III.    Ec 

15  19 

I.  •  Sh. 

Eg. 

7  17 

I.    Tp. 

Eg. 

4    9    5.0 

III.    Ec. 

Re. 

16  20    1.4 

ITT.  •  Ec. 

Re. 

10    9 

III.    Sb. 

Eg. 

5  34 

III.    Oc 

Dis. 

16  30 

I.  •  Tr. 

E^. 

11  51 

III.  *  Tp. 

In. 

8  18 

III.    Oc 

Re. 

18  20 

III.  •  Oc. 

Dis. 

14  37 

III.  *  Tr. 

Eg. 

11    1 

II.  •  Sh. 

In. 

21  10 

III.    Oc. 

Re. 

19  12 

II.    Sb. 

In. 

13  12 

II.  •  Tr. 

In. 

ft     3  22 

II.    Sh. 

In. 

21  34 

II.    Tp. 

In. 

13  51 

II.  •  8b. 

Eg. 
Du. 

5  51 

II.    Tr. 

In. 

22    2 

II.    Sh. 

Eg. 
Eflf. 
Dis. 

15  57 

II.  •  Tp. 

6  12 

II.    Sh. 

^«- 

16     0  19 

11.    Tp. 

16    2  38.9 

I.  •  Ec. 

8  37 

II.    Tr. 

E^. 

1  13    8.3 

I.    Ec. 

19  19 

I.    Oc 

Re. 

10  23  37.8 

I.    Ec. 

Dis. 

4  36 

I.    Oc. 

Re. 

»y   13  10 

1.  •  Sb. 

In. 

13  50 

I.  •  Oc. 

Re. 

22  19 

I.    Sb. 

In. 

14  13 

I.»Tp. 

In. 

•     7  31 

I.    Sh. 

In. 

23  29 

I.    Tp. 

In. 

15  27 

I.  *  Sb. 

Eg. 

8  43 

I.    Tr. 

In. 

17      0  36 

I.    Sb. 

Eg. 

16  28 

I.  •  Tp. 

Eg. 
Du. 

9  48 

I.    Sh. 

Eg. 

1  44 

I.    Tp. 

Eff. 
Du. 

m     5  23  40.9 

II.    Ec. 

10  58 

I.    Tr. 

Eff. 

13  31    6.5 

II.  •  Ec. 

630 

IV.    8b. 

In. 

21  38    3.0 

II.    Ec. 

Dis. 

18  35 

II.    Oc. 

Re. 

9  12 

IV.    Sh. 

Eg. 
Re. 

y     2  50 

II.    Oc. 

Re. 

19  41  22.3 

I.    Ec. 

Dis. 

10  14 

II.    Oc. 

4  51  51.1 

I.    Ec. 

Dis. 

23    3 

I.    Oc. 

Re. 

10  30  53.3 

I.*Ec 

DiB. 

8  18 

I.    Oc. 

Re. 

18    16  48 

I.  •  Sb. 

In. 

13  46 

I.*Oc 

Be 

8     1  59 

I.    Sh. 

In. 

17  56 

I.  •  Tp. 

In. 

a»    7  38 

I.    Sh. 

In. 

3    2 

III.    Sh. 

In. 

19    5 

I.    Sh. 

Eg. 

8  40 

I.    Tp. 

In. 

3  11 

I.    Tr. 

In. 

20  11 

I.    Tp. 

Eg. 

955 

I.    Sh. 

Eg. 

4  16 

I.    Sh. 

Eg. 

21  15  27.7 

III.    Ec. 

Dis. 

10  55 

I.  •  Tp. 

Eg. 
In. 

5  26 

I.    Tr. 

Eg. 

19     0  12  39.1 

III.    Ec. 

Re. 

14  56 

TTT.  •  Sb. 

6  12 

III.    Sh. 

Eg. 

1  55 

III.    Oc. 

Dis. 

18    3 

IIL  •  Sb. 

Eg. 

In. 

8    3 

III.    Tr. 

In. 

4  39 

in.    Oc. 

Re. 

19  12 

m.    Tp. 

10  51     . 
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Kon.— In.  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec,  eclipse. 

Oc.  denotes  oocnltation ;  Tr.,  trsnait  of  the  satellite ;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washingtea. 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope, 
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NOTB.— In.  denotes  ingress;  Eg.,  egress;  Dis.,  disappearsnoe;  Be.,  Tesppesnaoe;  Be,  eclipse 

Oe  denotes ooooltstion;  Tr..  trsosit  of  the  ssteUite;  Sh.,  transitof  the  shsdow;  ^Yieible  at  Wsshiagton. 
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Phasea  of  the  Edipiet  of  the  Satellites  for  an  Ittoerting  TeUseope. 
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I.  *  Sh. 

Eg. 

6  31 

I.    Tp. 

Eg. 

19  56  57.8 

I.    Ec. 

DiB. 

15  55 

I.  *  Tp. 

Eg. 
Du. 

638 

I.    Sh. 

Dh. 

21  55 

II.    Oc. 

Re. 

Iff    10  18  39.3 

n.*Ec. 

96      1  28 

I.    Oc 

22  33 

I.    Oc. 

Re. 

10  47  17.0 

I.  •  Ec. 

DiB. 

1  58 

n.    Oc 

DiB. 

5    17    7 

I.  •  Sh. 

In. 

13    H 

I.  •  Oc. 

Re. 

3  48  51.5 

I.    Ec 

Re 

17  30 

I.  •  Tr. 

In. 

13  20 

II.  •  Oc. 

Re. 

4  57  46.8 

II.    Ec 

Re 

19  24 

I.    Sh. 

Eg. 

16     7  59 

I.  •  Sh. 

In. 

22  ^ 

I.    Tp. 

In. 

19  45 

I.    Tr. 

Eg. 

8    6 

I.  •  Tp. 

In. 

22  50 

I.    Sh. 

In. 

6   10  47 

III.  *  Sh. 

In. 

10  15 

I.  •  Sh. 

Eg. 

97     0  57 

I.    Tp. 

Eg. 

12  21 

in.  •  Tr. 

In. 

10  21 

I.  •  Tp. 
U.    Sh. 

Eg. 

1    6 

I.    Sh. 

e|. 

Dw. 

13    4 

II.  •  Sh. 

In. 

ly      4  55 

In. 

19  54 

I.    Oc 

13  48 

U.  •  Tp. 

In. 

4  56  18.4 

III.    Ec 

DU. 

20  26 

II.    Tp. 

In. 

13  49 

III.  •  Sh. 

Eg. 

5    7 

II.    Tp. 

In. 

20  45 

n.    Sh. 

In. 

14  25  20.8 

I.  •  Ec. 

DiB. 

5  15  40.9 

I.    Ec. 

DiB. 

22    9 

ill.    Tp. 

In. 

15    2 

III.  *  Tr. 

Eg. 

7  34 

I.  •  Oc 

Re. 

22  17  18.1 

I.    Ec 

Re. 

15  53 

II.  •  Sh. 

Eg. 
Eg. 

7  44 

II.  ♦  Sh. 

Eg. 

22  42 

m. '  Sh. 

In. 

16  33 

11.  •  Tr. 

7  53 

n.»Tp. 

Ei. 

23  12 

U.    Tp. 

Eg. 

16  59 

I.  *  Oc. 

Re. 

8    7 

III.  *  Oc. 

Re. 

23  34 

U.    Sh. 

Eg. 

y   11  36 

I.  •  Sh. 

In. 

18     2  27 

I.    Sh. 

In. 

23  42  31.7 

rV.    Ec. 

Dis. 

11  56 

I.  •  Tp. 

In. 

2  32 

I.    Tp. 

In. 

98     0  54 

in.    Tp. 

Eg. 

13  52 

I.  •  Sh. 

Eg. 

4  43 

I.    Sh. 

Eg. 
Eff. 

DlB. 

1    7    .3.1 

IV.    Ec. 

£ 

14  11 

I.  •  Tr. 

Eff. 

Dl8. 

4  47 

I.    Tp. 

1  42 

III.    Sh. 

Eg. 

8     7  42    6.8 

II.  •  Ec. 

23  36  25.2 

II.    Ec 

17    8 

I.    Tp. 

In. 

8  53  43.3 

I.  •  Ec. 

DiB. 

23  44    5.2 

I.    Ec 

DiB. 

17  19 

I.    Sh. 

In. 

11    4 

II.  •  Oc. 

Re. 

19     2    0 

I.    Oc. 

Re. 

19  23 

I.    Tp. 

Eg. 

11  25 

1.  •  Oc. 

Re. 

2  27 

II.    Oc. 

Re. 

19  35 

I.    Sh. 

9     6    5 

I.    Sh. 

In. 

12  36 

IV.  •  Sh. 

In. 

90    14  20 

I.»Oc 

6  22 

I.    Tp. 

In. 

14  39 

IV.  •  Sh. 

Eg. 

15    6 

II.  •  Oc 

DiB. 

8  21 

I.  •  Sh. 

Eg. 

20  56 

I.    Sh. 

In. 

16  45  45.8 

I.»Ec 

Re. 

8  37 

I.»Tr. 

Eff. 
Dis. 

20  58 

I.    Tr. 

In. 

18  16  38.5 

11.    Ec 

Re. 

10     1    0  14.9 

III.    Ec. 

23  12 

I.    Sh. 

Eg. 

30    11  34 

L^Tp. 

In. 

2  21 

II.    Sh. 

In. 

23  13 

I.    Tr. 

Eff. 
Dw. 

11  48 

I.  •  Sh. 

In. 

2  55 

II.    Tr. 

In. 

20    18  11 

I.    Oc. 

13  49 

I.»Tp. 

Eg. 

3  22    5.4 

I.    Ec. 

DiB. 

18  12 

U.    Sh. 

In. 

14    4 

I.  •  Sh. 

igL 

4  50 

III.    Oc. 

Re. 

18  14 

II.    l^p. 

In. 

31      8  46 

L*Oc 

5  10 

II.    Sh. 

Eg. 

18  44 

III.    Sh. 

In. 

9  32 

TT.»Tp. 

In. 

5  40 

II.    Tp. 

Eg. 

18  53 

111.    Tr. 

In. 

10    2 

II.  ♦  Sh. 

In. 

5  51 

I.    Oc. 

Re. 

20  26 

I.    Oc. 

Re. 

11  14  12.2 

I.»Ec 

Re. 

11     0  33 

I.    Sh. 

In. 

20  59 

II.    Tr. 

Kg- 

11  55 

III.  *  Oc 

Dis. 

0  48 

I.    Tp. 

In. 

21    0 

II.    Sh. 

Eg. 

12  18 

II.  *  Tp. 

Eg. 

2  49 

I.    Sh. 

Eg. 

21  37 

III.    Tr. 

Ei. 

12  50 

II.  •  Sh. 

Eg. 

3    3 

I.    Tp. 

Eg. 

21  44 

III.    Sh. 

Eg. 

15  42  33.5 

III.  •  Ec 

Re. 

NOTB.'-In.  denotes  IngreM;  EKm  egress ;  Dis.,  disappearance;  Be.,  reappearance;  Bo.,  eclipse. 

Oc.  denotes  ooonltation ;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Viaible  at  Washington. 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 
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26 
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IV. 
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13h   Qm 

for  an  Inverting  Telescope, 
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APRIL. 

1 

d      b    m     • 

d      h    m     • 

d      h   m     8 

16    0 

I.    Tp. 

In. 

11     7  33 

UI.  •  Tr. 

Eg. 

31    19  20 

rV.    Tp. 

Eg. 

6  16 

I.    Sh. 

Iq. 

9  37 

TIT.  *  Sh. 

Eg. 

20  32 

n.    Sh. 

e|. 

Du. 

8  15 

I.  •  Tp. 

Eg. 

20  38 

I.    Tr. 

In. 

21  53 

ITT.    Oo. 

832 

I.  •  Sh. 

Eff. 
Dm. 

21    8 

I.    Sh. 

In. 

3»     046 

UI.    Oc 

Be. 

a     3  12 

I.    Oc. 

22  53 

I.    Tr. 

Eg. 

0  47 

IV.    8h. 

In. 

4  14 

n.  Oc. 

DiB. 

23  24 

I.    Sh. 

Eff. 

DlB. 

0  51  53.9 

in.    Ec 

DlB. 

5  42  39.4 

I.    Ec. 

Re. 

19   17  49 

I.    Oc. 

2  17 

IV.    Sh. 

Eg- 

7  34  24.5 

n.  •  Ec. 

Re. 

19  40 

II.    Oc. 

Dis. 

3  35  33.5 

ni.    Ec 

bI 

3     0  26 

I.    Tr. 

In. 

20  33  37.9 

I.    Ec. 

Re. 

11  16 

I.  •  Tr. 

Id. 

0  45 

I.    Sh. 

In. 

23  30    3.0 

11.    Ec. 

Re. 

12    0 

L'Sh. 

Tn. 

2  41 

I.    Tr. 

Eg. 

IS   15    4 

I.*Tp. 

In. 

13  32 

I.»Tp. 

Eg. 

3    1 

I.    Sh. 

Eff. 

15  37 

I.  *  Sh. 

In. 

14  16 

I.  •  Sh. 

21  38 

I.    Oc. 

Du. 

17  20 

I.    Tr. 

Eff. 

DlB. 

93     827 

I.*Oc 

22  39 

II.    Tr. 

In. 

17  51  45.2 

IV.    Ec. 

11    8 

n.»Oc. 

Dis. 

23  19 

II.    Sh. 

In. 

17  52 

I.    Sh. 

Eg. 

'       11  24  50.2 

I.*Ec. 

Re. 

4     0  11    8.1 

I.    Ec. 

Re. 

18  51  58.6 

IV.    Ec. 

Re. 

15  24  43.4 

11.    Kc 

Re. 

1  25 

III.    Tr. 

In. 

14    12  15 

I.  •  Oc. 

Dis. 

34     5  43 

I.    Tr. 

In. 

1  25 

II.    Tr. 

Eg. 

14    1 

II.  *  Tr. 

In. 

6  29 

I.    Sh. 

In. 

2    7 

II.    Sh. 

Eg. 

15    2    8.2 

I.  •  Ec. 

Re. 

7  59 

I.  •  Tr. 

Eg. 

2  41 

m.    Sh. 

In. 

15  10 

II.  •  Sh. 

In. 

'    8  45 

I.  •  Sh. 

Eg. 

4  13 

III.    Tr. 

Eg. 

16  48 

II.    Tr. 

Eg. 

3ff     2  54 

I.    Oc 

DlB. 

5  39 

m.    Sh. 

Eg. 

17  58 

U.    Sh. 

Eg. 

DlB. 

528 

II.    Tp. 

In. 

18  53 

I.    Tr. 

In. 

18  31 

ITT.    Oc. 

5  53  23.5 

I.    Ec 

Re 

19  14 

I.    Sh. 

In. 

23  38    4.5 

lU.    Ec. 

Re. 

7    1 

U.    Sh. 

In. 

21    8 

I.    Tr. 

Eg. 

19     9  31 

I.  •  Tr. 

In. 

8  14 

• 

II.  •  Tp. 

Eg. 

2129 

I.    Sh. 

Eg. 

10    6 

I.  *  Sh. 

In. 

9  49 

IL*Sh. 

Eg. 

ff     6  41 

IV.    Sh. 

In. 

11  46 

I.  *  Tr. 

Eg. 

11  29 

ni.  •  Tp. 

I^ 

829 

IV.  •Sh. 

E^. 

12  21 

I.  •  Sh. 

Eff. 
Dw. 

14  24 

III.*Tp. 

Eg. 

16    4 

I.  ♦  Oc. 

Dig. 

16     6  41 

I.    Oc. 

14  39 

ni.*sh. 

I?. 

17  22 

IT.    Oc. 

Dis. 

8  48 

II.  •  Oc. 

DiB. 

17  34 

TTI.    Sh. 

Eg. 

18  39  37.9 

I.    Ec. 

Re. 

9  30  39.3 

I.  •  Ec. 

Re. 

3«     0  10 

I.    Tp. 

In. 

20  53  18.7 

II.    Ec. 

Re. 

12  47  54.4 

II.  •  Ec. 

Re. 

058 

I.    Sh. 

Tn. 

tl    13  19 

I.*Tp. 

In. 

ir     .3  57 

I.    Tr. 

In. 

2  26 

I.    Tr. 

Eg. 

13  42 

I.  *  Sh. 

In. 

4  34 

I.    Sh. 

In. 

3  14 

I.    Sh. 

Eff. 
Dm. 

15  34 

I.^Tr. 

Eg. 

6  13 

I.    Tr. 

Eg. 

21  20 

I.    Oo. 

15  58 

I.  •  Sh. 

Eff. 

6  50 

I.    Sh. 

Eff. 
Dig. 

»y     0  19 

II.    Oc 

DiB. 

y    10  30 

I.  •  Oc. 

Dus. 

18     1    8 

I.    Oc. 

0  21  59.6 

I.    Ec. 

Re. 

11  46 

II.  •  Tr. 

In. 

3    9 

II.    Tr. 

In. 

4  43  38.6 

11.    Ec 

Re. 

12  36 

II.  •  Sh. 

In. 

3  59  11.0 

I.    Ec 

Re. 

18  37 

I.    Tp. 

In. 

13    8    6.2 

I.  •  Ec. 

Re. 

4  27 

II.    Sh. 

In. 

19  26 

I.    Sh. 

In. 

14  32 

IT.  •  Tp. 

E^. 

5  56 

II.    Tr. 

Eg. 

20  53 

I.    Tp. 

Eg. 

15  12 

III.  •  Oc. 

Dm. 

7  15 

U.  •  Sh. 

Eg. 

21  42 

I.    Sh. 

e|. 

Du. 

15  24 

II.  •  Sh. 

Eg. 

8    5 

III.  •  Tp. 

In. 

as  15  47 

I.    Oc 

19  40  33.7 

III.    Ec. 

Re. 

10  39 

III.  •  Sh. 

In. 

18  37 

n.    Tr. 

Id. 

8     7  45 

I.  *  Tr. 

In. 

10  57 

lU.  •  Tp. 

Eg. 

18  50  32.7 

L    Ec 

Re 

8  11 

I.  •  Sh. 

In. 

13  35 

III.  •  Sh. 

Eg. 

20  18 

TT.    Sh. 

In. 

10    0 

I.  •  Tr. 

Eg. 

22  23 

I.    Tp. 

In. 

21  23 

II.    Tp. 

Eg. 

10  27 

I.  •  Sh. 

Eff. 

23    3 

I.    Sh. 

In. 

23    6 

n.    Sh. 

e|. 

Du. 

•     4  56 

I.    Oc. 

DlB. 

19     0  39 

I.    Tp. 

Eg. 

»»     1  18 

III.    Oc 

6  30 

II.    Oc. 

Dip. 

1  19 

I.    Sh. 

Eg. 

4  14 

TIT.    Oc. 

Re. 

7  36  35.6 

I.  •  Ec. 

Re. 

19  .34 

I.    Oc. 

DiB. 

4  50  35.6 

TTI.    Ec 

DiB. 

10  11    7.8 

11.  •  Ec. 

Re. 

21  58 

II.    Oc. 

DiB. 

7  33    9.0 

m.  •  Ec 

Re. 

10     2  12 

I.    Tr. 

In. 

22  27  45.3 

I.    Ec. 

Re. 

13    4 

I.  •  Tp. 

In. 

2  40 

I.    Sh. 

In. 

ao     2    6  50.2 

II.    Ec. 

Re. 

13  55 

I.*Sh. 

In. 

4  27 

I.    Tr. 

Eg. 

16  50 

I.    Tr. 

In. 

15  20 

I.    Tp. 

Eg. 

4  55 

I.    Sh. 

Eg. 

17  32 

I.    8h. 

In. 

16  11 

I.    Sh. 

Eff. 

DlB. 

23  23 

I.  Oc. 

Dl8. 

19    6 

I.    Tr. 

Eg. 

30     3  26 

IV.    Oc. 

11     0  53 

II.    Tr. 

In. 

19  48 

I.    Sh. 

Eg. 
Dw. 

4  51 

IV.    Oc 

Re. 

1  53 

II.    Sh. 

In. 

ai    14    1 

I.  •  Oc. 

10  14 

I.*Oc 

Die. 

2    5    5.8 

I.    Ec. 

Re. 

16  18 

II.    Tp. 

In. 

12  14  15.8 

IV.  •  Ec 

DiB. 

3  40 

II.    Tr. 

Eg. 

16  56  17.0 

I.    Ec. 

Re. 

12  26  11.0 

rV.'Ec 

Re. 

4  41 

II.    Sh. 

Eg. 

17  44 

II.    Sh. 

In. 

13  19    7.9 

I.  •  Ec 

Be. 

4  43 

III.    Tr. 

In. 

18  21 

IV.    Tr. 

In. 

13  29 

n.*Oc. 

DiB. 

6  40 

lU.    Sh. 

In. 

19    5 

II.    Tr. 

• 

Eg. 

18    1  33.2 

II.    Ec. 

Re. 

Non.— In.  denotes  ingress;  Bg.,  egress;  Dis.,  disappearanoe;  Be.,  reappearaaoe;  Bo.,  eolipBe. 

Oo.  denotes  ooonltattont  Tr.,  tniisit  of  the  sateUite;  Sh..  transit  of  the  shadow;  *  Vlsihle  at  Waahington. 


JUPITEE'8  SATELLITES,   1886. 


463 


WASHINGTON  MEAN  TIME. 


APEIL. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope, 


I. 


II. 


III. 
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IV. 


d  r 


Configurations 

at  12^  (3F^  for  an  Inverting  Telescope. 
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MAY. 

d      h    m     s 

d      h    m     • 

d      h   m     • 

1      7  31 

I.    Tr. 

In. 

11      5    6 

n.    Oc. 

DiB. 

91    20  47 

IL    Go. 

Dm. 

824 

I.  •  8h. 

Id. 

9  57  13.6 

II.  ♦  Ec. 

Re. 

33     1  51  53.5 

IL    Ec 

Re. 

9  47 

L^Tr. 

Eg. 

22  14 

I.    Tr. 

lu. 

13    0 

I.*Tr. 

In. 

10  40 

I.  •  Sb. 

Eff. 
Dis. 

28  17 

I.    Sh. 

In. 

14    9 

L    Sh. 

In. 

9     4  41 

I.    Oc. 

19     0  30 

I.    Tr. 

Eg. 

15  16 

I.    Tr. 

Eg. 

7  47 

n.  *  Tr. 

In. 

1  32 

I.    Sh. 

Eff. 

DlB. 

16  25 

I.    Sh. 

E^. 

7  47  42.5 

I.  •  Ec. 

R«. 

19  23 

I.    Oc. 

33    10    8 

I.»Oc 

Dm. 

9  36 

n.  •  Sh. 

In. 

22  39  23.2 

I.    Ec. 

Re. 

13  31  14.4 

I.    Ec. 

Re. 

10  33 

n.  •  Tr. 

Eg. 

23  20 

II.    Tr. 

In. 

14  59 

n.    Tr. 

In. 

12  23 

II.  •  Sh. 

Eg. 

IS     1  28 

n.    Sh. 

In. 

17  21 

U.    8b. 

In. 

14  57 

III.    Tr. 

In. 

2    7 

II.    Tr. 

Eg. 

17  47 

n.    Tr. 

Eg. 

17  54 

III.    Tr. 

Eg. 

4  16 

n.    Sb. 

Eg. 

Dl8. 

20    8 

U.    Sb. 

Eg. 

18  39 

III.    Sh. 

In. 

823 

ni.  *  Oc. 

34      1  48 

TTI.    Tr. 

In. 

21  32 

III.    Sh. 

Eg. 

11  23 

III.  •  Oc. 

•Re. 

4  50 

III.    Tr. 

Eg. 

3     1  58 

I.    Tr. 

In. 

12  49    9.2 

TIL  •  Ec. 

Di8. 

636 

ni.    Sh. 

I^ 

2  52 

I.    Sh. 

In. 

15  29  30.2 

m.    Ec. 

Re. 

7  28 

I.    Tr. 

In. 

4  14 

I.    Tr. 

Eg. 

16  41 

I.    Tr. 

In. 

8  .37 

I.  •  Sh. 

In. 

5    8 

I.    Sh. 

4 

DlB. 

17  45 

I.    Sh. 

In. 

9  27 

ni.  •  Sh. 

Eg. 

23    8 

I.    Oc. 

18  57 

I.    Tr. 

Eg. 

9  44 

L*Tr. 

Eg. 

4     2  16  20.4 

I.    Ec. 

Re. 

20    0 

I.    Sh. 

Eg. 

10  53 

I.  *  Sh. 

Eg. 

2  41 

II.    Oc. 

Dis. 

14    13  50 

I.  •  Oc. 

DiB. 

3ff      1  23 

rV^.    Tr. 

In. 

7  20  26.4 

II.    Ec. 

Re. 

17    8    1.3 

I.    Ec. 

Re. 

334 

IV.    Tp. 

E^. 

20  25 

I.    Tr. 

In. 

18  19 

II.    Oc. 

DiB. 

4  36 

I.    Oc. 

D». 

21  21 

I.    Sh. 

In. 

23  15    9.7 

II.    Ec. 

Re. 

7  59  56.5 

I.»Ec. 

Re. 

22  41 

I.    Tr. 

Eg. 

15    11    9 

I.  *  Tr. 

In. 

10    2 

n.»Oc. 

DiB. 

23  37 

I.    Sh. 

Eff. 

Dl8. 

12  14 

I.  •  Sh. 

In. 

13  16 

IV.    Sh. 

In. 

5    17  35 

I.    Oc. 

13  25 

I.  •  Tr. 

Eg. 

13  41 

IV.    Sh. 

Eg. 

20  44  55.0 

I.    Ec. 

Re. 

14  29 

I.    Sh. 

Eg. 

15  10  37.2 

II.    Ec. 

Re. 

20  57 

II.    Tr. 

In. 

10     8  18 

I.  *  Oc. 

Die. 

36      1  56 

I.    Tr. 

In. 

22  53 

II.    Sb. 

In. 

11  36  38.5 

I.  •  Ec. 

Re. 

3    6 

I.    Sh. 

In. 

23  44 

II.    Tr. 

Eg. 

12  32 

II.  •  Tr. 

In. 

4  12 

I.    Tp. 

Eg. 

«      1  41 

II.    Sh. 

E^. 

Dl8. 

14  46 

II.    Sb. 

In. 

522 

I.    Sh. 

£f. 

4  48 

III.    Oc. 

15  20 

II.    Tr. 

Eg. 

23    4 

I.    Oc. 

D». 

7  46 

III.  ♦  Oc. 

Re. 

17  33 

n.    Sb. 

4 

DlB. 

37     2  28  34.9 

I.    Ec 

Re. 

8  49  30.9 

III.  •  Ec. 

Die. 

18  56 

IV.    Oc. 

4  13 

II.    Tp. 

In. 

11  30  58.3 

III.  •  Ec. 

Re. 

20  56 

IV.    Oc. 

Re. 

638 

U.    Sh. 

In. 

14  53 

I.    Tr. 

In. 

22    7 

III.    Tr. 

In. 

7    2 

II.    Tp. 

Eg. 

15  50 

I.    Sh. 

In. 

17      1     7 

III.    Tr. 

Eg. 

925 

II.  •  Sh. 

17    8 

I.    Tr. 

Eg. 

2  37 

III.    Sb. 

In. 

15  46 

III.    Oc 

18    6 

I.    Sh. 

Eg. 

5  28 

III.    Sh. 

Eg. 

18  49 

III.    Oc 

Re. 

y    12    1 

I.  •  Oc. 

Dis. 

5  :«' 

I.    Tr. 

In. 

20  24 

I.    Tr. 

In. 

15  13  31.9 

I.    Ec. 

Re. 

6  43 

I.    Sh. 

In. 

20  48  12.8 

TIT.    Ec 

DiB. 

15  53 

II.    Oc. 

DU. 

7  53 

I.  •  Tr. 

Eg. 

21  35 

I.    Sh. 

In. 

20  38  22.4 

II.    Ec. 

Re. 

8  58 

I.  •  Sh. 

Eg. 

DiB. 

22  40 

I.    Tp. 

Eg. 

8     9  20 

I.  *  Tr. 

In. 

18     2  45 

I.    Oc. 

23  26  20.0 

III.    Ec 

bL 

9  20 

IV.  *  Tr. 

In. 

6    5  19.4 

I.    Ec. 

Re. 

23  51 

I.    Sh. 

Eg. 
DTb. 

10  19 

I.  •  Sh. 

In. 

7  33 

II.    Oc. 

DiB. 

38   17  32 

I.    Oc. 

11    5 

IV.  •  Tr. 

Eg. 

12  33  57.6 

II.  *  Ec. 

Re. 

20  57  15.7 

I.    Ec 

Re. 

11  35 

I.  •  Tr. 

Eg. 

!•     0    4 

I.    Tr. 

In. 

23  17 

II.    Oc. 

DiB. 

12  34 

I.  •  Sh. 

e|. 

1  11 

I.    Sh. 

In. 

30     4  28  32.6 

II.    Ec 

Re. 

18  55 

IV.    Sb. 

111. 

2  20 

I.    Tr. 

Eg. 

14  52 

I.    Tp. 

In. 

20    4 

IV.    Sh. 

E^. 

Dl8. 

3  27 

I.    Sb. 

E^. 

DlB. 

16    4 

I.    Sh. 

In. 

9     629 

I.    Oc. 

21  13 

I.    Oc. 

17    8 

I.    Tr. 

Eg. 

9  42    7.7 

I.  •  Ec. 

Re. 

20     0  33  56.8 

I.    Ec. 

Re. 

18  19 

.     I.    Sh. 

Ep. 

DlB. 

10    8 

IT.  •  Tr; 

In. 

1  45 

II.    Tr. 

In. 

30    12    0 

I.'Oc 

12  11 

II.  •  Sh. 

In. 

4    3 

11.    Sb. 

In. 

15  25  54.4 

I.    Ec 

Re. 

12  55 

II.  •  Tr. 

Eg. 

4  .33 

II.    Tr. 

Eg. 

17  28 

II.    Tr. 

In.     1 

14  58 

II.    Sh. 

Eg. 

6  50 

II.   "Sh. 

Eg. 

19  56 

II.    Sh. 

In. 

18  30 

III.    Tr. 

In. 

12    2 

III.  •  Oc. 

Dis. 

20  17 

II.    Tp. 

Eg.    1 

21  29 

III.    Tr. 

Eg. 

15    3 

III.    Oc. 

Re. 

22  43 

II.    Sh. 

Eg. 

22  :« 

III.    Sh. 

In. 

16  48  28.7 

III.    Ec. 

DiB. 

31      5  33 

III.    Tp. 

S: 

10     1  30 

III.    Sh. 

Eg. 

18  ;« 

I.    Tr. 

In. 

8  37 

III.  •  Tp. 

Eg. 

3  47 

I.    Tr. 

In! 

19  27  43.1 

III.    Ec. 

Re. 

9  20 

I.  •  Tr. 

Iff: 

4  48 

I.    Sh. 

In. 

19  40 

I.    Sh. 

In. 

10  33 

I.  •  Sb. 

In. 

6    2 

I.    Tr. 

Eg. 

20  48 

I.    Tr. 

Eg. 

10  a5 

III.  •  Sh. 

In. 

7    3 

I.    Sh. 

Eg. 
Di8. 
Re. 

21  56 

I.    Sh. 

Eff. 

DlB. 

11  36 

I.  •  Tr. 

Eg. 

11     056 

I.    Oc. 

31    15  40 

I.    Oc. 

12  48 

I.  •  Sh. 

Eg. 

4  10  47.3 

I.    Ec. 

19    2  36.4 

I.    Ec. 

Re. 

13  25 

III.    Sh. 

Eff. 

NOTB.— In.  denotes ingreBB;  Eg.,  egress;  Dis.,  dissppearaiioe;  Ke.,  reappeanmce;  Ec,  eclipse. 

Oc.  denotes  ooeultfttlon    Tr.,  transit  of  the  sateliite ;  Sh.,  transit  of  the  shadow ;  *  Visible  at  WMUagtoa. 
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WASHINGTON  MEAN  TIME. 


MAY. 


Phases  of  the  Eclipses  of  the  SateUites  for  an  Inverting  Telescope. 


II. 


'"•©*     *' 


Configttratians 

at  11**  Qi^  far  an  Inverting  Telescope. 

Daj. 

Weet. 

East. 

1    1 

1-  O                  '8 

•• 

2 

2-0  3-  -1 

•4 

3 

3-2    I-         'O 

•4 

4 

« 

3- 
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4' 

5| 

•3          1          O             2- 

4- 

6  1 

2-                 O     ^, 

4- 

7 

•2     lO                     4- 

•3 

8  lOl- 

0  4- 
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3- 

9     02- 

4-                      O     1  3  • 

10 

4- 

\    1-       o 

11  1 

4 

3- 

O     -2      1 

ft 

1     13  1 

4- 

•3 

•1            O                 2- 

i     13  1 

•4 

2-               O         1" 

• 

, 

•3« 

14 

•4 

•2      1     O 

•3 

I     15 

•4 

lO*                   2 

3- 

16 


Oi. 


i     17 
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18 


0*2        1 


19 


20 


•  03         I 


21 


•2    "I 


22 


23 
24 


25 


26 


27 


28 
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O     2-  3- 
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r 
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29 
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O       1 

lO 


Oi 
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WASHINGTON  MEAN  TIME. 

» 

JUNE. 

...                                              1 

d      b    m     • 

d      h    m     • 

d      h    in     n 

1     6  28 

I.    Oc. 

Dl8. 

11      1  25 

I.    Sh. 

In. 

91      3  58 

n.    Tp. 

Eg. 

9  54  37.7 

I.  *  Eo. 

Re. 

225 

I.    Tp. 

Eg. 

629 

U.    Sb. 

Eg. 

12  33 

II.  •  Oc. 

DlB. 

2  31 

m.    Oc. 

Re. 

15    1 

I.    Tp. 

In. 

17  47  11.0 

II.    Eo. 

B«. 

3  40 

I.    Sh. 

Eg. 

s       16  18 

I.    Sh. 

Id. 

9     348 

I.    Tr. 

In. 

4  46  31.1 

III.    Ec. 

Dis. 

17  18 

I.    Tp. 

Eg. 

5    2 

I.    8h. 

Iq. 

7  22  22.1 

TIT.    Ec. 

Re. 

17  19 

m.    Tp. 

In. 

6    4 

I.    Tr. 

Eg. 

21  17 

I.    Oc. 

Dis. 

18  33 

I.    6b. 

Eg. 

7  17 

I.    Sh. 

4 
Du. 

1»     0  46  44.5 

I.    Ec. 

Re. 

20  24 

ni.    Tp. 

^. 

11  29 

IV.  •  Oc. 

4  23 

II.    Oc. 

Dis. 

22  35 

m.    8b. 

!£, 

13  48 

IV.    Oc. 

Re. 

9  41  29.9 

II.  •  Ec. 

Re. 

M     1  21 

TIT.    Sh. 

Eg. 

8     0  56 

I.    Oc. 

Di8. 

18  38 

I.    Tp. 

In. 

12  10 

I.    Oc 

Dis. 

4  23  17.0 

I.    Ec. 

Be. 

19  54 

I.    Sh. 

In. 

15  38  58.5 

I.    Ec 

Re. 

6  43 

II.    Tp. 

In. 

20  54 

I.    Tp. 

Eg. 

20  19 

11.    Oc 

Dts. 

9  14 

II.  •  Sh. 

In. 

22    9 

I.    Sh. 

Eg. 

Du. 

9S     1  36    6.6 

II.    Ec 

Re 

9  32 

n.  •  Tr. 

Eg. 

13   15  46 

I.    Oc. 

930 

I.»Tp. 

Id. 

12    0 

II.  *  Sh. 

Eg. 

dL 

19  15  24.2 

I.    Eo. 

Re. 

10  47 

L*8h. 

Id. 

19  34 

ni.  Oc 

22  33 

Tl.    Tp. 

In. 

11  47 

I.    Tp. 

Eg. 

22  16 

I.    Tr. 

In. 

14     1    8 

n.    Sh. 

In. 

13    2 

I.    8b. 

22  38 

lU.    Oc. 

Re. 

1  22 

n.    Tp. 

Eg. 

d4     638 

I.    Oc 

23  30 

I.    Sh. 

In. 

3  53 

U.    Sh. 

Eg. 

10    7  39.3 

I.«Ec 

Re. 

4     0  32 

I.    Tr. 

Eff. 
Du. 

13    6 

I.    Tp. 

In. 

14  28 

11.    Tp. 

In. 

0  47  24.6 

111.    Ec. 

13  20 

in.    Tp. 

In. 

17    1 

n.   8b. 

Id. 

1  45 

I.    Sh. 

Eg. 

14  22 

I.    Sh. 

In. 

17  16 

n.    Tp. 

Eg. 

3  24  23.8 

TIT.    Ec. 

Re. 

15  22 

I.    Tp. 

Eg. 

19  46 

U.    8h. 

Eg. 

19  24 

I.    Oc. 

Dis. 

16  24 

ni.    Tp. 

Eg. 

95     3  59 

I.    Tp. 

In; 

22  51  58.7 

I.    Ec. 

Re. 

16  37 

I.    Sh. 

Eg. 

5  15 

I.    8b. 

In. 

9      1  49 

II.    Oc. 

Dis. 

18  35 

m.  Sh. 

In. 

6  16 

I.    Tp. 

Ejr. 
Dis. 

7    5    4.9 

II.    Ec. 

Re. 

21  22 

UI.    Sh. 

Eg. 

724 

ni.  Oc. 

16  44 

I.    Tp. 

In. 

19    10  14 

I.  •  Oo. 

Dis. 

7  .% 

I.    Sh. 

%. 

17  59 

I.    Sh. 

In. 

13  44    9.0 

I.    Ec. 

Re. 

10  28 

m.  •  Oc 

rS. 

19    0 

I.    Tp. 

Eg. 

17  41 

n.  Oc. 

Dis. 

12  45    1.1 

111.    Ec 

Dis. 

20  14 

I.    Sh. 

Eg. 
D&. 

22  59  56.6 

II.    Ec. 

Re. 

15  18  35.5 

TIT.    Ec 

Re 

6    13  52 

I.    Oc. 

16     7  dSy 

I.    Tr. 

In. 

««     1    7 

I.    Oc. 

Dis. 

17  20  38.0 

I.    Ec. 

Re. 

8  51 

L».Sh. 

In. 

4  36  23.1 

I.    Ec 

Re 

19  59 

II.    Tp. 

In. 

9  51 

I.  •  Tp. 

Eg. 

9  38 

n.*Oc 

Dis. 

22  32 

11.    Sh. 

In. 

11    6 

I.  ♦  Sh. 

Eg. 

Dis. 

14  53  53.5 

n.  Ec 

Re. 

22  48 

II.    Tr. 

Eg. 

19^     4  43 

I.    Oc. 

22  28 

I.    Tp. 

In. 

y     1  18 

II.    Sh. 

Eg. 

8  12  49.5 

I.  •  Ec. 

Re. 

23  44 

I.    8b. 

In. 

9  25 

III.  •  Tp. 

In. 

11  51 

II.    Tp. 

In. 

»y     0  45 

I.    Tp. 

Eg. 

11  13 

I.^Tp. 

In. 

14  26 

II.    Sh. 

In. 

1  59 

I.    8b. 

Eg. 

12  28 

I.    Sh. 

In. 

14  40 

IT.    Tp. 

Eg. 

12  24 

IV.    Tp. 

In. 

12  28 

ni.    Tp. 

Eg. 

17  U 

U.    Sh. 

Eg. 

14  55 

IV.    Tp. 

Eg. 
Du. 

13  29 

L    Tr. 

Eg. 

18     2    4 

I.    Tr. 

Tn. 

19  36 

I.    Oc 

14  35 

m.    Sh. 

In. 

320 

I.    Sh. 

In. 

23    5    3.3 

I.    Ec 

Re. 

14  43 

I.    Sh. 

Eg. 

3  23 

HI.    Oc. 

Dis. 

as     3  47 

II.    Tp. 

Id. 

17  24 

ni.    Sh. 

Ek. 
Dw. 

4  20 

I.    Tp. 

Eg. 

6  19 

II.    8b. 

In. 

8     8  21 

I.  •  Oc. 

5  35 

I.    Sh. 

Eg. 

6  35 

II.    Tp. 

Eg. 

11  49  22.2 

I.  •  Ec. 

Re. 

628 

III.    Oo. 

Re. 

9    4 

n.  •  8b. 

Eg. 

15    6 

II.    Oc. 

Dis. 

8  45  41.8 

m.  •  Ec. 

Dis. 

16  57 

I.    Tr. 

iS 

20  23  38.8 

IT.    Ec. 

Re. 

11  20  24.4 

III.  ♦  Ec. 

Re. 

18  13 

I.    8b. 

In. 

9     5  41 

I.    Tp. 

In. 

23  12 

I.    Oc. 

Dis. 

19  14 

I.    Tp. 

Eg. 

6  56 

I.    Sh. 

In. 

1»     2  41  32.8 

I.    Ec. 

Re. 

20  28 

I.    8h. 

3^. 

7  57 

I.    Tp. 

Eg. 

5    1 

IV.    Oc. 

Dis. 

21  21 

ni.    Tp. 

iS 

9  11 

I.  *  Sh. 

Eff. 
Dis. 

7    0 

n.    Oc. 

Dis. 

29     0  26 

III.    Tp. 

Eg.    1 

10     2  49 

.    I.    Oc. 

7  31 

IV.    Oc. 

Re. 

2  34 

TIT.    Sb. 

In!     1 

6  18    2.0 

I.    Ec. 

Re. 

12  17  46.5 

11.    Ec. 

Re. 

5  19 

TIT.    Sb. 

ES. 

9  16 

II.  •  Tr. 

In. 

20  32 

I.    Tr. 

In. 

14    5 

I.    Oc 

11  50 

II.  *  Sh. 

In. 

21  49 

I.    Sh. 

In. 

17  33  49.4 

I.    Ec 

Re 

12    5 

II.    Tr. 

Eg. 

22  49 

I.    Tp. 

Eg. 

22  57 

11.    Oc. 

Dis. 

14  35 

II.    Sh. 

Eg. 

dO     0    4 

I.    Sh. 

Eg. 

30     4  1%   6.4 

II.    Ec 

Re. 

18  25 

IV.    Tp. 

In. 

17  41 

I.    Oc. 

Dis. 

11  26 

I.    Tp. 

In. 

20  52 

IV.    Tp. 

Eff. 
Dis. 

21  10  12.7 

I.    Ec. 

Re. 

12  41 

I.    Sh. 

In. 

23  26 

III.    Oc. 

ai     1    9 

II.    Tr. 

In. 

13  43 

I.    Tp. 

Eg. 

11     0    9 

I.    Tp. 

In. 

3  44 

II.    Sh. 

In. 

14  56 

I.    Sb. 

Eg. 

IfovB.— In.  denotes  ingreas;  Bg.,  egress;  Die,  disappearance;  Be,  reappearance;  Eo.,  eelipse 

Oo.  denotes  ooooltaiion;  Tr.,  trsqail  of  tlie  satellite;  Sb.,  iraosltof  «be  B|u4oir|  * VMble «|  Was|ilD0oiu 
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WASHINGTON  MEAN  TIME, 


JUNE. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


r 
• 


11. 


III. 


d 


Configurations  at  10^  0°*  for  an  Inverting  Telescope, 


Dftj. 


WC€t. 


East. 
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2 


3  I02' 


04 


1 


6 


o 
o 


7  I03- 


8 
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O 


9 


10 


11 


0  2' 


I-     O 

g 

o 


13 


O     -2    1 


13 


•I 


o 


14 


o  ,?• 


15 


Oi 


16 


•3 


lO 


17 


la 


02'  -1 


2-   -4   1 


O     -3 


19 


90 


31  t 


99 


93  |0  I- 
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WASHINGTON  MEAN  TIME. 

JULY. 

d       h    m     n    ' 

n 

d       h    ID     M 

d      h    m     B 

' 

I     8  35 

I.  •  Oo. 

Db. 

11     5  48 

I. 

Sh. 

Eff. 
Du. 

91    19  35 

I.    Tp. 

Eg. 

12    2  30.2 

I.    £c. 

Re. 

23  30 

I. 

Oc. 

20  41 

I.    Sh. 

Dis. 

17    6 

II.    Tr. 
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Oe.  denotes  occnltation;  Tr.,  transit  of  the  satellite;  Sh.,  tnuutitof  the  shadow  t  *  Visible  at  WashingloB. 


JUPITER'S  SATELLITES,    1886. 


471 


WASHINGTON  MEAN  TIME. 


AUGUST. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope, 


I. 


r 


II. 


r 


III. 


r 


Configurations  at  8^  (}F^  for  an  Inverting  Telescope. 


D»y. 
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14 


\  -3     O 
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18 
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84 


8-    lO 


85  I0  3- 


04 


96^ 
97 

80 
31 


•8  -4 


9 


.  -s 


•9   O 


80    1 


3- 


472 


JUPITER'S  SATELLITES,   1886. 


• 

WASHINGTON  MEAN  TIME. 

SEPTEMBER. 

d*     h    m     s 

d      h    m     • 

d      h    m     s 

1      7  58 

I. 

Oc. 

DlB. 

8   21  48 

II.    Sb. 

Eg. 

r   10    8 

n. 

Tp. 

Eg- 

10  47    6.1 

I. 

£c. 

Re. 

23  47 

I.    Tp. 

I?. 

11    7 

II. 

Sb. 

Eg. 

11  50 

III. 

Tr. 

In. 

4     0  21 

I.    Sh. 

In. 

12  48 

I. 

Tp. 

lu. 

14  26 

III. 

Sb. 

In. 

2    3 

I.    Tp. 

Eg. 

13  19 

I. 

Sb. 

In. 

14  46 

m. 

Tr. 

Eg. 

236 

I.    Sb. 

Eg. 

15    3 

I. 

Tr. 

Eg.    . 

17    2 

ITT. 

Sb. 

Eff. 

Dl8. 

20  58 

I.    Oc. 

DU. 

15  33 

I. 

Sb. 

Eff. 
D&. 

28  35 

•II. 

Oc. 

23  44  25.8 

I.    Ec. 

Ke. 

8     9  50 

I. 

Oc 

a     3  27  35.8 

II. 

Ec. 

Re. 

«     2  11 

III.    Oc. 

Dis. 

U  41  43.8 

I. 

£c. 

Re. 

5  17 

I. 

Tp. 

In. 

7    1  45.5 

III.    Ec. 

Re. 

16  16 

III. 

Tr. 

In. 

553 

I. 

Sb. 

In. 

12  58 

n.   Oc. 

Dis. 

18  25 

ra. 

Sh. 

In. 

7  33 

I. 

Tr. 

Eg. 

16  44  40.1 

II.    Ec. 

Re. 

19    9 

III. 

Tr. 

Eg. 

8    8 

I. 

Sb. 

Eg. 

18  18 

I.    Tp. 

In. 

20  59 

III. 

Sb. 

Dk. 

19    2 

IV. 

Tp. 

In. 

18  50 

I.    Sb. 

In. 

9     222 

n. 

Oc 

20  41 

IV. 

Tp. 

Eff. 
Dii. 

20  33 

I.    Tp. 

Eg. 

6    1  41.5 

II. 

Fm. 

Re. 

8     228 

I. 

Oc. 

21    5 

I.    Sb. 

Eg. 

7  18 

I. 

Tp. 

In. 

5  16  43.7 

I. 

Ec. 

Re. 

6   15  29 

I.    Oc. 

Dis. 

748 

I. 

Sh. 

In. 

17  55 

11. 

Tp. 

In. 

18  13    1.0 

I.    Eo. 

Re. 

934 

I. 

Tr. 

Eg. 

19    5 

II. 

Sb. 

In. 

y     7  20 

n.    Tp. 

In. 

10    2 

I. 

Sh. 

Eg. 

20  44 

II. 

Tp. 

Eg. 

824 

II.    Sb. 

In. 

1 

1 

1     The  Mtellitoi 

• 

are  not  risible  fi 

• 

• 

• 

"om  September  9  to  Norember  7, 

Japiter  being  too  neai 

-  the 

son. 

• 

1 

yora.— In.  denotes  ingress;  Bg.,  egress;  Dis.,  dissppesrsaoe;  Be.,  resppearsace;  So.,  eeUpse. 

Oo.  dsaotes  oeooltatlon;  Tr.,  trsDsltof  the  satellite:  Sh.,  traaBlt  of  the  shadow;  *  Visible  at  Washtaigtea. 
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WASHINGTON  MEAN  TIME. 


8EPTEMBEB. 


Phaae»  of  the  Ediptet  of  the  SateUitee  for  an  Lxeerting  Teletcope. 


II. 


Configuratiotu  at  7"  30"  for  an  Ineerting  Telescope. 


Day. 

West 

i 

East. 

1 

•Q 

•Ol3- 

4- 

2 

3- 

lO       V 

3| 

3- 

4- 

O      •!     2* 

4  1 

4- 

•3    2-  1- 

O 

5 

4- 

•9 

O    '3      -1 

• 

6 

4' 

•1 

O                   -2 

•3 

7 

•4 

M 

20-       1* 

3- 

8| 

•4 

•a 

•1     O         3- 

»  lOi' 

•4 

3- 

o  •« 
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1 
1 

1 

WASHINGTON  MEAN  TIME. 

NOVEMBER. 

d      h    m     « 

d      h    m     a 

d      h   m     ■ 

t    14  43  32.6 

I. 

£c. 

Dis. 

15  16  :« 

I. 

Tr. 

Eg. 

33     3  13 

lU.    Oc 

Dis. 

17  24 

I. 

•Oc. 

Re. 

19  34 

II. 

Oc. 

Re. 

534 

in.  Oc 

Re. 

8   11  54 

I. 

Sh. 

In. 

20  27  13.9 

III. 

Ec. 

Dis. 

12  59  45.1 

I.    Ec 

Die 

12  24 

I. 

Tr. 

In. 

22  37  18.5 

III. 

Ec. 

Re. 

15  55 

I.    Oc 

Re 

13  11  13.0 

II. 

£c. 

Dis. 

22  48 

III. 

Oc. 

Dis. 

'M   10    9 

I.    Sh. 

In. 

14    8 

I. 

Sh. 

Eg. 

16     1  13 

m. 

Oc. 

Re. 

10  53 

I.    Tr. 

In. 

14  38 

I. 

Tr. 

Eff. 

11    5  54.4 

I. 

Ec. 

Dis. 

12  22 

I.    Sh. 

Eg. 

16  29    0.7 

ra. 

Ec. 

13  55                I. 

Oc. 

Re. 

13    4 

U.    Sh. 

iZ 

16  49 

II. 

Oc 

Re. 

It     8  16 

I. 

Sh. 

In. 

13    6 

I.    Tr. 

Eg. 

20  51 

III. 

Oc 

Re. 

854 

I. 

Tr. 

In. 

14  32 

IL    Tr. 

iZ 

•     9  11  58.2 

I. 

Ec. 

Dis. 

10  28 

II. 

Sh. 

In. 

15  45 

U.    flh. 

Eg. 

11  55 

I. 

Oc. 

Re. 

10  30 

I. 

Sh. 

Eg. 

17  12 

U.  ♦  Tr. 

St 

f«     6  22 

I. 

8h. 

In. 

11    8 

I. 

IV. 

Eg. 

39     7  28  14^ 

L    Ec 

6  54 

I. 

Tp. 

In. 

11  44 

II. 

Tr. 

In. 

10  25 

L    Oc 

Re 

7  52 

II. 

Sh. 

In. 

13    9 

u. 

Sh. 

Eg. 

«•     4  37 

I.    Sh. 

In. 

836 

I. 

Sh. 

Eg. 

14  24 

n. 

Tr. 

Eg. 
Dis. 

522 

I.    Tr. 

In. 

854 

U. 

Tr. 

In. 

18     5  34  25.4 

I. 

Ec 

650 

I.    Sh. 

Dtt. 

9    8 

I. 

Tr. 

Eg. 

825 

I. 

Oc. 

Re. 

7  34    7^ 

II.    Ec 

10  33 

II. 

Sh. 

Eg. 

19     2  44               I. 

Sh. 

In. 

736 

I.    Tr. 

Eg. 

11  36 

n. 

Tr. 

Eg. 

3  24          1      I. 

Tr. 

In. 

11  41 

n.    Oc 

Re 

11     3  40  31.0 

I. 

Ec. 

Dis. 

4  58         '      I. 

Sh. 

Eff. 
Dis. 

14    7 

lU.    8b. 

In. 

6  25 

I. 

Oc. 

Re. 

5    1    0.0;    11. 

Eo. 

16  28 

m.»8h. 

Eg. 

la     0  51 

I. 

Sh. 

In. 

5  38               I. 

Tr. 

Eg. 

17  14 

ni.»Tr. 

In.     f 

1  24 

I. 

Tr. 

lu. 

8  57             U. 

Oc. 

i£. 

19  33 

ni.    Tr. 

Eff. 
Dflu 

2  27  60.2 

II. 

Ec. 

Din. 

10    9            TIT. 

Sh. 

In. 

»7    i56aas 

I.    Ec 

3    5 

I. 

Sh. 

Eg. 

12  32          m. 

Sh. 

Eg. 

454 

I.    Oc 

Re 

3  38 

I. 

Tr. 

Eg. 

12  50        i  in. 

Tr. 

In. 

23    6 

I.    8h. 

In. 

6  11 

II.. 

Oc. 

Re. 

15  13            III. 

Tr. 

Eff. 
Dw. 

23  68 

I.    Tr. 

In. 

6  11 

III. 

Sh. 

In. 

»•     0    2  51.3       I. 

Ec. 

38     1  19 

I.    Sh. 

Eg. 

8  25 

III. 

Tr. 

In. 

2  55               I. 

Oc. 

Re. 

2    6 

I.    Tr. 

^. 

835 

III. 

Sh. 

Eg. 

21  12               I. 

Sh. 

In. 

228 

IL    Sh. 

In. 

10  52 

III. 

Tr. 

Eff. 
Dis. 

21  54               I. 

Tr. 

In. 

3  66 

U.    Tr. 

In. 

22    8  57.8 

I. 

Ec. 

23  26               I. 

Sh. 

Eg. 

5    3 

n.    Sh. 

Eg. 

13     0  55 

I. 

Oc. 

Re. 

23  46             U. 

Sh. 

iZ 

635 

n.    Tr. 

E^. 

19  19 

I. 

Sh. 

In. 

91     0    8               I. 

Tr. 

Eg. 

20  25    8.6 

I.    Ec 

19  54 

I. 

Tr. 

In. 

1    8              IT. 

Tr. 

In. 

23  24 

I.    Oc. 

Re 

^21  10 

II. 

Sh. 

In. 

2  27 

II. 

Sh. 

Eg. 

39   17  34 

L»8h. 

In. 

21  34 

I. 

Sh. 

Eg. 

3  48 

II. 

Tr. 

e|. 

Dis. 

18  22 

I.'Tr. 

In. 

22    8 

I. 

Tr. 

Eg. 

18  31  22.3       I. ' 

•Ec. 

19  47 

I.    Sh. 

Eg. 

22  19 

II. 

Tr. 

In" 

21  25          1      I. 

Oc. 

Re. 

20  35 

I.    Tr. 

Eg. 

23  51 

II. 

Sh. 

Eg. 

aa   15  41              I. 

Sh. 

In. 

20  50  40.1 

II.    Ec. 

Dis. 

14     1    0 

11. 

Tr. 

Eg. 

16  23 

I. 

Tr. 

In. 

30     1    3 

-n.    Oc 

Re 

16  37  30.2 

I. 

Ec. 

Dis. 

17  54 

i.^ 

•Sh. 

Eg. 

4  24  14.5 

III.    Ec 

Die 

19  25 

I. 

Oc. 

Re. 

18  17  33.1 

u.^ 

•Ec. 

Dis. 

6  32    0.3 

lU.    Ec. 

Re 

15    13  47 

I. 

Sh. 

In. 

18  37 

I. 

Tr. 

Eg. 

7  37 

III.    Oc 

Die 

14  24 

I. 

Tr. 

In. 

22  19 

II. 

Oc. 

Re. 

9  55 

ni.    Oc 

Re. 

15  44  24.5 

II. 

Ec. 

Dis. 

dS     0  25  27.9 

III. 

Ec. 

Dis. 

14  53  30.5 

I.    Ec 

Die 

16    2 

I. 

Sh. 

Eg. 

2  34  22.9    III. 

i 
1 

Ec. 

Re. 

17  54 

I.»Oc 

• 

Re. 

• 

Nom.— In.  denotes  ingreM;  Eg.,  egress;  Die,  disappearance;  Be.,  reappearance;  So.,  eclipse 

Oe.  denotes  oocaltation;  Tr.,  transit  of  the  sateUite;  Sh.,  transit  of  the  shadow;  *  Visible  at  WashlngtOB. 
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WASHINGTON  MEAN  TIME. 


NOVEMBER. 


Phaset  of  the  Eclipses  of  the  SaleUites  for  an  Inverting  Telescope. 


II. 


d 


IIL 


Configurations  at  IT^  2^  for  an  Inverting  Telescope. 
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WASHINGTON  MEAN  TIME. 

DECEMBER. 

tl      h    m     » 

d      b    m     « 

d      h    m     ■ 

1    12    2 

I.    8h. 

Iq. 

11     5  44.   0.2 

I.    Ec. 

DSb. 

81    20  34  ia2 

I. 

Ec. 

DiB. 

12  52 

I.    Tp. 

In. 

8  52 

I.    Oc. 

Re. 

20  36 

ni. 

Oc. 

DiB. 

14  15 

I.    8h. 

Eg. 

la     2  51 

I.    Sh. 

In. 

22  40 

UI. 

Oc 

Be 

15    5 

I.    Tp. 

Eg. 

349 

I.    Tp. 

In. 

23  49 

I. 

Oc 

Be. 

15  40 

II.    Sh. 

In! 

5    5 

I.    Sh. 

Eg. 

88   17  41 

I.' 

»Sh. 

Id. 

17  20 

II.  •  Tp. 

In. 

6    2 

I.    Tp. 

Eg. 

18  45 

I. 

Tp. 

In. 

18  21 

II.  •  Sh. 

Eg. 

734 

II.    Sh. 

In! 

19  55 

I. 

Sh. 

Eg. 

19  58 

TI.    Tp. 

Eff. 
Dub. 

929 

II.    Tp. 

In. 

20  58 

L 

Tp. 

Eg. 

d     9  21  58.9 

I.    Eg. 

10  14 

II.    Sh. 

Eg. 

23  26 

II. 

Sh. 

ISi 

12  24 

I.    Oc. 

Ba. 

12    7 

U.    Tp. 

Eg. 

83     136 

n. 

Tp. 

In. 

3     6  30 

I.    8h. 

In. 

18     0  12  27.5 

L    Ec 

Die. 

2    6 

IL 

Sh. 

Eg. 

7  22 

I.    Tp. 

In. 

322 

I.    Oo. 

Re. 

4  12 

II. 

Tp. 

Du. 

8  44 

I.    Sh. 

Eg. 

2120 

I.    Sh. 

In. 

15    2  42.8 

L^ 

•Ec 

9  35 

I.    Tp. 

Eff. 
Du. 

22  19 

I.    Tp. 

In. 

18  18 

L 

•Oc 

Be. 

10    7  14.1 

IL    Eo. 

23  34 

L    Sh. 

Eg. 

84   12  10 

I. 

8b. 

In. 

14  25 

II.    Oo. 

Be. 

14     0  32 

I.    Tp. 

Ep. 

DlB. 

13  15 

I. 

Tp. 

In. 

18    4 

ni.  •  Sh. 

In. 

1  56  54.8 

U.    Ec. 

14  23 

I. 

Sh. 

Eg. 

20  25 

III.    Sh. 

Eg. 

629 

II.    Oc. 

Re. 

15  28 

I. 

•Tp. 

^ 

21  35 

III.    Tp. 

In. 

12  20  52.2 

TIT.    Ec. 

Die. 

17  46  39.0 

n.' 

•Ec 

23  51 

ni.    Tp. 

Eg. 

14  26  20.0 

TTT.    Ec. 

Re. 

22  31 

IL 

Oc 

Be. 

4     3  50  22.2 

I.    Ec. 

DiB. 

16  19 

ra.*Oo. 

DiB. 

8ft     558 

ra. 

Sh. 

In. 

6  54 

I.    Oe. 

Be. 

18  28 

ni.  •  Oc. 

Re. 

8  15 

m. 

Sh. 

^ 

ft     058 

I.    Sh. 

Til. 

18  40  47.0 

I,  •  Ec. 

DiB. 

9  31    23 

L 

Ec 

1  51 

I.    Tp. 

In. 

21  51 

I.    Oc. 

Re. 

10  30 

IIL 

Tp. 

Id. 

3  12 

L    Sh. 

Eg. 

1ft   15  48 

I.  •  Sh. 

In. 

12  32 

UL 

Tr. 

Eg. 

4    4 

I.    Tp. 

Eg. 

16  48 

I.»Tp. 

In. 

12  47 

L 

Oc 

Be. 

458 

II.    Sh. 

In! 

18    3 

I.  •  Sh. 

Eg. 

38     6  39 

L 

Sh. 

In. 

6  43 

II.    Tp. 

In. 

19    1 

I.    Tp. 

Eg. 

7  44 

L 

Tp. 

In. 

7  39 

II.    Sh. 

Eg. 

20  51 

II.    Sh. 

K! 

8  51 

I. 

Sh. 

Eg. 

9  22 

n.    Tp. 

Eg. 

22  52 

n.    Tr. 

In. 

9  57 

I. 

Tp. 

Eg. 

22  18  50.5 

I.    Eo. 

DiB. 

23  31 

IT.    8h. 

Eg, 

12  44 

n. 

Sb. 

In. 

6     1  23 

I.    Oo. 

Be. 

16     1  29 

II.    Tp. 

D&. 

14  57 

n.- 

•Tp. 

In. 

19  26 

I.    Sh. 

In. 

13    9  13.1 

I.    Eo. 

15  24 

IL^ 

'8b. 

Eg- 

20  21 

I.    Tp. 

In. 

16  21 

I.»Oc. 

Re. 

17  33 

n.^ 

•Tp. 

^. 

21  40 

I.    Sh. 

Eg. 

IT   10  16 

I.    Sh. 

In. 

87     3  59  27.4 

L 

Ec 

DiB. 

22  34 

I.    Tp. 

It 

11  17 

I.    Tp. 

In. 

7  17 

L 

Oc 

Be. 

23  23  46.9 

II.    Ec. 

12  31 

I.    Sh. 

Eg. 

88     I    7 

I. 

Sh. 

In. 

T     3  47 

II.    Oo. 

Re. 

13  30 

I.    Tp. 

Ec. 

DlB. 

2  13 

L 

Tp. 

In. 

8  22  28.2 

III.    Ec. 

Die. 

15  13  28.8 

11.  •  Ec. 

3  19 

L 

Sb. 

Eg. 

10  29    5.0 

III.    Ec. 

Be. 

19  50 

II.    Oc. 

Re. 

426 

L 

Tp. 

Eg. 

11  59 

III.    Oc. 

Die. 

18     1  59 

III.    Sh. 

In. 

7    3  17.7 

IT. 

Ec. 

DiB. 

14  12 

III.    Oc. 

Be. 

4  18 

III.    Sh. 

Eg. 

11  51 

II. 

Oc 

Be. 

16  47  11.2 

I.  •  Ec. 

DiB« 

6  13 

ni.    Tp. 

In! 

20  16  15.6 

ilL 

Ec 

DiB. 

19  63 

I.    Oo. 

Be. 

7  37  33.5 

I.    Eo. 

Die. 

22  19  25.2 

UL 

Ec 

Be. 

8   13  55 

I.    Sh. 

In. 

820 

ni.    Tp. 

Eg. 

22  27  44.8 

I. 

Ec 

Die. 

14  50 

I.    Tp. 

Tn. 

10  50 

I.    Oo. 

Re. 

89     0  50 

in. 

Oc 

DiB. 

16    9 

I.  •  Sh. 

Eg. 

18     4  45 

I.    Sh. 

In. 

1  46 

I. 

Oc 

Be 

17    3 

I.  •  Tp. 

Eg. 

5  47 

I.    Tp. 

In. 

2  50 

UI. 

Oc. 

Be. 

18  16 

II.  •  Sh. 

In! 

659 

I.    Sh. 

Eg. 

19  35 

I. 

Sb. 

In. 

20    6 

II.    Tp. 

In. 

8    0 

I.    Tr. 

Eg. 

20  42 

L 

Tp. 

In. 

20  57 

II.    Sh. 

Eg. 

10    9 

II.   Sh. 

In. 

21  48 

I. 

Sb. 

Eg. 

22  45 

II.    Tr. 

Eg. 

DlB. 

12  14 

II.    Tp. 

In. 

22  55 

L 

Tr. 

Eg. 

•   11  15  38.3 

I.    Ec. 

12  49 

II.    Sh. 

Eg. 

SO     2    1 

11. 

Sb. 

J£. 

14  23 

I.    Oo. 

Re. 

14  51 

II.    Tp. 

Eg. 
Du. 

4  18 

U. 

Tp. 

In. 

«•     8  23 

I.    Sh. 

In. 

80     2    5  59.6 

I.    Eo. 

4  41 

U. 

Sh. 

Eg. 

9  20 

I.    Tp. 

In. 

5  19 

I.    Oc. 

Re. 

6  64 

U. 

Tp. 

^ 

10  37 

I.    Sh. 

Eg. 

23  13 

I.    Sh. 

In. 

16  56    8.1 

L^ 

•:Ec 

11  33 

I.    Tp. 

Eg. 
Du. 

81     0  16 

I.    Tr. 

In. 

20  16 

I. 

Oc. 

Be 

12  40  21.2 

11.    Ec. 

127 

I.    Sh. 

Eg. 

31    14    3 

I. 

Sb. 

In. 

17    8 

11.  •  Oc. 

Re. 

229 

I.    Tp. 

Eg. 

15  11 

L^ 

•Tp. 

In. 

22    2 

III.    Sh. 

In. 

4  30    4.2 

II.    Ec. 

DiB. 

16  16 

L^ 

•Sb. 

Eg. 

11     0  21 

III.    Sh. 

Eg. 

9  10 

II.    Oc. 

Re. 

17  24 

L* 

•Tp. 

e|. 

D&. 

1  5.'> 

III.    Tp. 

In! 

16  18  39.1 

III.  •  Ec. 

Die. 

20  19  53.1 

U. 

Ec 

4    7 

III.    Tp. 

Eg. 

18  22  57.7 

m.  •  Ec. 

Re. 

NOTK.—In.  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Be.,  reAppeAraace;  Ec,  eoUpse. 

Oe.  denotes  ooonltetlon ;  Tr.,  tmasltof  the  satellite;  Sh.,  transit  of  the  shadow;  ^Yislbile  at  Waahlagtea. 
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WASHINGTON  MEAN  TIME, 


DECEHBEB. 


Pkatea  of  the  Ediptet  of  the  SateOUei  for  an  LtoerUng  TeUtcope. 
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WASHINGTON  MEAN  TIMES  OF  ELONGATION,  ETC. 

i 

In  the  diagram  on  the  preceding  page,  the  points  of  the  orbits  maiked  ^^o**  ars  those  of 

the  eastern  elongation,  as  seen  iD  an  inverting  telescope.    The  apparent  positions  of  a  satellite 

at  any  time  may  be  marked  on  the  diagram  by  counting  around  the  orbit  the  intenral  in  days 

and  hours  which  has  elapsed  since  the  last  east  eloDgation.    The  times  of  these  elongations 

1     may  be  found  from  the  following  tables.    Mimas  can  be  seen  only  within  a  few  hours  of  each 

j     elonj;ation:  the  time  of  every  elongation  viBible  at  Washington  b  therefore  given.    The  times 

of  other  elongations  of  any  satellite  in  the  same  direction  may  be  found  by  adding  or  sub- 

tracting any  multiple  of  the  period.    For  the  three  outer  satellites  the  times  of  elongation  and 

conjunction  are  given.    The  following  abbreviations  are  used:^- 

E^    East  Elongation, 

L,    Inferior  Conjunction  (north  of  planet), 

W^    West  Elongation, 

S.,    Superior  Conjunction  (south  of  planet). 

MIMAS. 

EUmgatiofu  VMk  at  WMmgUm. 

d     h 

d     h 

d     h 

d     h 

d     h 

d     h 

Jan.    3  11.3  E. 

Feb.   5  10.7  £. 

Mar.  10  10.4  £. 

Oct.    5  17.2  E. 

Nov.  10  12.8  E. 

Deo.  12  13.9  E. 

4  10.0  £. 

6    9.3  £. 

11    9.0  E. 

6  15.8  £. 

11  11.4  £. 

13  12.5  E. 

5    8.6  £. 

7    7.9  £. 

12    7.6  £. 

7  14.4  £. 

12  10.0  E. 

14  11.1  £. 

6    7.2  E. 

8    6.5  £. 

13    6.2  E. 

8  13.1  £. 

17  14.4  W. 

15    9.7  E. 

7    5.8  E, 

13  10.9  W. 

18  10.7  W. 

13  17.5  W. 

18  13.0  W. 

16    8.3  £. 

11  11.6  W. 

14    9.6  W. 

19    9.3  W. 

14  16.1  W. 

19  11.7  W. 

17    6.9  £. 

12  10.1  W. 

15    8.2  W. 

20    7.9  W. 

15  14.7  W. 

20  10.3  W. 

18    5.5  E. 

13    8.7  W. 

16    6.8  W. 

21    6.5  W. 

16  13.3  W. 

21     8.9  W. 

21  12.7  W. 

14    7.3  W. 

17    5.4  W. 

27    9.5  E. 

22  16.4  E. 

25  14.6  £. 

22  11.3  W. 

15    5.9  W. 

21  11.2  E. 

28    8.1  E. 

23  15.0  £. 

26  13.2  E. 

23    9.9  W. 

19  11.6  £. 

22    9.9  £. 

29    6.8  £. 

24  13.6  £. 

27  11.9  £. 

24    8.5  W. 

20  10.2  ;B. 

23    8.5  E. 

Apr    4    9.8  W. 

25  12.2  £. 

28  10.5  £. 

25    7.1  W. 

21    8.8  E. 

24    7.2  E. 

5    8.4  W. 

30  16.7  W. 

29    9.2  £. 

26    5.7  W. 

22    7.5  E. 

25    5.8  E. 

6    7.0  W. 

31  15.3  W. 

Dec.   4  13.6  W. 

29  12.8  E. 

23    6.1  £. 

Mar.  1  11.5  W. 

12  10.1  £. 

Nov.   1  13.9  W. 

5  12.2  W. 

30  11.4  E. 

28  10.5  W. 

2  10.1  W. 

13    8.7  £. 

2  12.5  W. 

6  10.8  W. 

31  10.0  E. 

29    9.1  W. 

3    8.7  W. 

14    7.3  E. 

7  1C.9  E. 

7    9.4  W. 

1887 

30    7.7  W. 

4    7.3  W. 

21    9.1  W. 

8  15.5  E. 

8    8.1  W. 

Jan.    1    8.6  E. 

31    6.4  W. 

1 

5    6.0  W. 

22    7.7  W. 

9  14.1  E. 

9    6.7  W. 

2    7.2  E. 

1 

EKCELADU8. 

d     h 

d     h 

d     h 

d     h 

d     h 

d     h 

Jan.    1  20.5  £. 

Jan.  15  13.5  £. 

Jan.  29    6.2  £. 

Feb.  11  23.0  E. 

Feb.  25  15.9  £. 

Mar.  11    8.7  E. 

3    5.4  £. 

16  22.4  E. 

30  15.1  £. 

13    7.9  £. 

27    0.7  E. 

12  17.6  E. 

4  14.4  E. 

18    7.2  E. 

Feb.    1    0.0  E. 

14  16.8  £. 

28    9.6  £. 

14    2.5  E. 

5  23.4  E. 

19  16.1  E. 

2    8.9  E. 

16    1.7  Bi 

Mar.   1  18.5  E. 

15  11.4  E. 

7    8.3  E. 

21    0.9  E. 

3  17.8  £. 

17  10.6  E. 

3    3.4  E. 

16  20.3  E. 

8  17.2  £. 

22    9.8  E.              5    2.7  E. 

18  19.5  £. 

4  12.3  £. 

18    5.2  E. 

10    2.0  £. 

23  18.7  £. 

6  11.5  E. 

20    4.4  E. 

5  21.2  E. 

19  14.1  E. 

11  10.9  E. 

25    3.6  E. 

7  20.4  E. 

21  13.3  £. 

7    6.0  E. 

20  23.0  £. 

12  19.7  £. 

26  12.5  E. 

9    5.2  E. 

22  22.1  £. 

8  14.9  E. 

22    7.8  £. 

14    4.6  £. 

27  21.4  E. 

10  14.1  £. 

24    7.0  E. 

9  23.8  £. 

23  16.7  E. 
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WASHINGTON  MEAN  TIMES  OF  EAST  ELONGATIONS. 

ENCKTiADUS— (C(m«ZiMi0d.) 

d    h 

d    h 

•    d    h 

d    h 

d     h 

d    1i 

Mftr.25    1.6  £. 

Apr.  14  15.0  E. 

Oct.    18    1.3  E. 

Nov.    7  14.7  £. 

Nov.  28    4.0  £. 

Deo.  18  17.1 

26  10.5  £. 

15  23.9  E. 

19  10.2  E. 

8  23.6  E. 

29  12.9  £. 

20    S.0 

27  19.4  £. 

17    8.8  E. 

20  19.1  E. 

10    SAE. 

30  21.7  E. 

21  10.8 

89    4.3  £. 

18  17.6  E. 

22    4.0  E. 

11  17.3  £. 

Dec.    2    6.6  E. 

22  10.7 

30  13.2  E. 

20    2.5  E. 

23  12.9  E. 

13    2.2  E. 

3  15.5  £. 

24    4.6 

31  22.1  E. 

21  11.4  E. 

24  21.8  E. 

14  11.1  E. 

5    0.3  £. 

25  ia5 

Apr.    2    7.0  £. 

22  20.3  E. 

26    6.7  E. 

15  20.0  E. 

6    9.2  £. 

26  22.4 

3  15.9  E. 

24    5.2  E. 

27  15.5  E. 

17    4.9  E. 

7  18.0  E. 

28    7.2 

5    0.7  E. 

25  14.2  E. 

29    0.4  E. 

18  13.8  E. 

9    2.9  E. 

29  1&] 

6    9.6  £. 

30    9.3  E. 

19  22.7  E. 

10  11.8  E. 

31    1.0 

7  18.6  E. 

Oot.  11    4.9  E. 

31  ia2  £. 

21    7.6  E. 

11  20.7  E. 

1887 

9    3.4  E. 

12  13.8  E. 

Nov.    2    3.1  E. 

22  16.5  E. 

13    5.6  E. 

Jan.    1    9.8 

10  12.3  £. 

13  22.6  E. 

3  12.0  E. 

24    1.3  E. 

14  14.4  E. 

2  18.7 

11  21.2  E. 

15    7.5  E. 

4  20.9  E. 

25  10.2  E. 

15  23.3  E. 

4    3.5 

13    6.1  E. 

16  16.4  E. 

6    5.8  E. 

26  19.1  E. 

17    8.2  E. 

5  12.4 

a 

tet: 

UYS. 

d     h 

d    h 

d    h 

d    h 

d    h 

d    1i 

Jan.     1  14.1  E. 

Feb.    8    8.1  E. 

Mar.  18    2.2  E. 

Apr.  24  20.7  E. 

Oct.  28  20.7  E. 

Dec     5  14.7  E. 

3  11.5  E. 

10    5.4  E. 

19  23.5  E. 

26  18.1  E. 

30  18.0  E. 

7  12.0  £. 

5    8.8  E. 

12    2.7  E. 

21  20.8  E. 

28  15.4  E. 

Nov.    1  15.3  E. 

9    9.3  £. 

7    6.2  E. 

14    0.1  E. 

23  18.2  E. 

3  12.6  E. 

11    6.6  £. 

9    3.5  E. 

15  21.4  E. 

25  15.5  E. 

5    9.9  E. 

13    3.9  £. 

11    0.8  E. 

17  18.7  E. 

27  12.9  E. 

Sept.  30  13.0  E. 

7    7.2  E. 

15    1.2  E. 

12  22.1  E. 

19  16.0  E. 

29  10.2  E. 

Oct.     2  10.3  E. 

9    4.6  E. 

16  22.6  E. 

14  19.4  E. 

21  13.4  E. 

31    7.0  E. 

4    7.0  E. 

11    1.9  E. 

18  19.9  £. 

16  16.7  E. 

23  10.7  E. 

Apr.    2    4.9  E. 

6    5.0  E. 

12  23.3  E. 

20  17.2  £. 

18  14.0  E. 

25    8.0  E. 

4    2.2  E. 

8    2.3  E. 

14  20.6  E. 

22  14.5  £. 

20  11.3  E. 

27    5.3  E. 

5  23.5  E. 

9  23.6  E. 

16  17.9  £. 

24  11.7  E. 

22    8.5  E. 

Mar.    1    2.5  E. 

7  20.8  E. 

11  20.9  E. 

18  15.2  E. 

26    9.0  E. 

24    5.8  E. 

2  23.8  E. 

9  18.1  E. 

13  18.2  E. 

20  12.4  E. 

28    6.3  £. 

26    3.1  E. 

4  21.1  E. 

11  15.4  E. 

15  15.5  E. 

22    9.7  E. 

30    3.6E. 

28    0.4  E. 

6  18.4  E. 

13  12.7  E. 

17  12.8  E. 

24    7.0  E. 

1^ 

29  21.7  E. 

8  15.8  E. 

15  10.1  E. 

19  10.1  E. 

26    4.3  E. 

Jan.    1    0.9  E. 

31  19.0  E. 

10  13.1  E. 

17    7.4  E. 

21    7.5  E. 

28    1.6  E. 

2  22.2  £. 

Feb.     2  16.3  E. 

12  10.4  E. 

19    4.7  E. 

23    4.8  £. 

29  22.9  E. 

4  19.5  £. 

4  13.6  E. 

14    7.7  E. 

21    2.0  E. 

25    2.1  E. 

Dec.     1  20.1  E. 

6  16.8  E. 

6  10.8  E. 

16    4.9  E. 

22  23.4  E. 

26  23.4  E. 

3  17.4  E. 

DIO 

NE. 

d     h 

d    h 

d    h 

d    h 

d    h 

d    h 

Jan.     2  21.7  E. 

Feb.    4  17.7  E. 

Mar.    9  13.8  E. 

Apr.  11  10.3  E. 

Oct.  28    9.3  E. 

Nov.  30    5.4  £. 

5  15.4  E. 

7  11.4  E. 

12    7.5  E. 

14    4.0  £. 

31    3.0  E. 

Dec.    2  23.1  E. 

8    9.1  E. 

10    5.0  E. 

15    1.2  E. 

10  21.7  E. 

Nov.    2  20.7  E. 

5  16.7  E. 

11    2.7  E. 

12  22.7  E. 

17  18.9  E. 

19  15.4  E. 

5  14.4  E. 

8  10.4  £. 

13  20.4  E. 

15  16.4  E. 

20  12.6  E. 

8    8.1  E. 

11     4.1  E. 

1            16  14.0  E. 

18  10.0  E. 

«       23    6.3  E. 

Oct.     9    5.4  E. 

11    1.8  E. 

13  21.7  E. 

19    7.7  E. 

21    3.7  E. 

26    0.0  E. 

11  23.1  E. 

13  19.5  E. 

16  15.3  E. 

1            22    1.3  E. 

23  21.4  E. 

28  17.7  E. 

14  16.8  E. 

16  13.1  E. 

19    9.0  E. 

24  19.0  E. 

26  15.1  E. 

31  11.4  E. 

17  10.5  E. 

19    6.8  E. 

22    2.7  E.  1 

j            27  12.7  E. 

Mar.    1    8.8  E. 

Apr.     3    .5.1  E. 

20    4.2  E. 

22    0.5  E. 

24  20.4  £.  ' 

30    6.3  E. 

4    2.5  E. 

5  22.H  E. 

2J2  21.9  E. 

24  18.2  E. 

27  14.1  E. 

Feb.     2    0.0  E. 

6  20.2  E. 

8  16.5  E. 

25  15.6  E. 

27  11.8  E. 

30    7.7  E. 
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EHEA. 


d 
Jan.   4 

9 
13 

18 
22 

27 

31 

Feb.   5 

9 

14 


h 
12.5  E. 
1.0  E. 

13.5  E. 
1.9  E. 

14.2  E. 

2.6  E. 

14.9  E. 

3.2  E. 

15.6  E. 
3.9  E. 


Oct 


18 

16.3  E. 

23 

4.7  E. 

27 

17.1  E. 

Mar.  4 

5.6  E. 

8 

18.0  E. 

13 
17 
22 
26 
31 

Apr.   4 

9 

13 

18 


6.4  E. 
18.9  E. 

7.4  E. 
19.8  E. 

8.3  E. 

20.8  E. 

9.3  E. 

21.7  E. 

10.2  E. 


d 
2 

7 
11 
16 
20 

25 

29 

Nov.  3 

7 

12 

17 
21 
26 
30 
Dec.   5 

9 
14 
18 
23 
27 

1887 
Jan.   1 
5 


h 

19.8  E. 
8.4  E. 

20.9  E. 
9.3  E. 

21.8  E. 

10.3  £. 
22.7  E. 

11.2  E. 
23.6  E. 

12.0  E. 

0.5  E. 

12.9  E. 
1.2  E. 

13.6  E. 

2.0  E. 

14.3  E. 
2.6  E. 

14.9  £. 

3.1  E. 
15.5  E. 

3.8  E. 

16.1  E. 


TITAN. 


a" 

Jan.  2 

6 

10 

14 

18 

22 

26 

30 

Feb.  3 

7 

11 
15 
19 
23 
27 

Mar.  3 

7 

11 

15 

19 

23 

27 

31 

Apr.  4 


"~E 

12.0  S. 
12.0  £. 
12.0 1. 
11.8  W. 
11.3  8. 

10.7  E. 
10.3 1. 

9.8  W. 

9.4  8. 

9.0  E. 

8.51. 
8.0  W. 
7.58. 
7.0  E. 
6.41. 

6.8  W. 
5.38. 
5.0  £. 
4.81. 
4.6  W. 

4.4  8. 

4.5  E. 
4.61. 

4.6  W. 


Oct. 


T 
1 
6 
9 
13 
17 

21 

25 

29 

Nov.  2 

6 

10 
14 
18 


26 

30 

Deo.  4 

8 

12 

16 

20 
24 
28 
32 


"T 

11.4  8. 

11.5  E. 
11.6 1. 

11.7  W. 

11.6  8. 

11.5  E. 
11.2 1. 
11.0  W. 

10.8  8. 
10.5  £. 

10.0 1. 
9.6  W. 
9.18. 

a7E. 

8.21. 

7.6  W. 
7.08. 

6.4  £. 
6.01. 

5.5  W. 

5.08. 
4.5  £. 
3.81. 
3.0  W. 


HTPEEION. 


Jan. 


T 
2 

8 
13 
18 
24 

29 

Feb.  3 

9 

14 

19 

25 
Mar.  2 

7 
12 
18 

23 

29 

Apr.  3 

8 
14 

19 

24 

30 

May  5 


21.0  8. 

5.0  £. 
13.0 1. 
21.0  W. 

4.98. 

12.6  £. 
20.01. 
3.2  W. 
10.5  8. 
18.0  E. 

1.51. 

8.8  W. 
16.0  8. 
23.5  E. 

7.51. 

15.8  W. 

0.08. 

8.0  E. 
16.2 1. 

0.3  W. 

8.4  8. 
16.5  £. 

0.51. 

8.5  W. 


a — E 

8ep.l6  11.08. 

21  19.0  E. 

27  3.1 1. 

Oct.  2  11.2  W. 

7  19.5  8. 

13  3.8  £. 

18  12.01. 

23  20.0  W. 

29  3.9  8. 
Nov.  3  11.7  £. 

8  19.31. 

14  2.5  W. 

19  9.8  8. 

24  17.2  £. 

30  0.6 1. 


Deo.  5 
10 
15 
21 
26 


8.0  W. 
15.6  8. 
23.0  E. 

6.01. 
12.9  W. 


31    19.8  8. 
1887 
Jan.  6     2.8  £. 


{JMerior  Canjunctkm 
^estElongiUion 
Superior  Con^unotton 
East  Elongatian    . 


January  1 
Janoary  20 
February  10 
March        2 


March  22 
April  11 
May  1 
May     22 


Jane  11 
July  2 
July  23 
August  12 


September  1 
September  21 
October  11 
October     31 


November  20 
December  .10 
December  29 


THK  APPARENT  ELEMENTS  OF  SATURN'S  RINGS. 


Greenwich 
Mean 
Noon. 


Jan. 

Feb. 
Mar. 


0 

20 
9 
1 
21 

Apr.     10 

30 

May     20 

June     9 

29 

July  19 
Aug.  8 
28 
Sept.  17 
Oct.       7 

27 
16 
6 
26 
31 


Oater 
M%)or 
Ajob. 


Nov. 
Dec. 


46.61 
46.13 
44.95 
43.46 

41.88 

40.40 
39.15 
38.21 
37.60 
37.35 

37.43 
37.87 
38.67 
39.77 
41.14 

42.69 
44.23 
45.53 

4(5  •?5 
40. 40 


Oater 
Minor 
Axis. 


20.49 
20.51 
20.12 
19.53 

18.84 

18.09 
17.45 
16.86 
16.36 
15.97 

15.69 
15.53 
15.51 
15.66 
15.98 

16.46 
17.09 
17.78 
18.41 
18.54 


P 

'  IbioUnstion  of 

Northern 

Semi-Minor 

Axis  to  Circle 

of  DeolJnatlon 

from  North 

to  East. 


6  39.0 
6  32.6 
6  27.8 
6  25.9 
6  27.5 

6  32.4 
6  39.5 
6  47.9 

6  56.6 

7  4.1 


I 

TheEtovatlon 
of  the  Earth 

above  the 
Plane  of  the 

BiQg. 


4.6 


— 


7 

7 
7 
7 
7 

7 
7 
7 
7 
7 


11.6 
17.0 
21.0 
23.6 
25.0 

25.7 
25.7 
25.0 
23.5 
23.0 


o 

26 
26  23.7 
26  35.5 
26  42.2 
26  43.3 

26  36.5 
26  27.9 
26  10.6 
25  47.6 
25  19.0 


I' 

The  Elevation 

of  the  Son 

above  the 

Plane  of  the 

Ring. 


24 
24 
23 
23 
22 


46.8 
13.1 
39.8 
11.5 
51.0 


22  40.9 
22  43.9 

22  59.5 

23  24.3 
23  31.3 


28  4.6 
25  59.5 
25  54.0 
25  48.1 
25  42.0 

25  35.7 
25  29.2 
25  22.2 

25  15.1 

26  7.8 


Sarth*a  Longitade  from  Satom 
counted  on  Plane  of  Bing 
from  the  King'e  As- 
cending Node  on 


Equator. 


151 
149 
148 
147 

148 


4.6 
23.6 
11.2 
42.8 

3.6 


25 
24 
24 
24 
24 


0.0 
52.0 
43.9 
35.4 
26.6 


24  17.5 
24  8.3 
23  59.0 
23  49.3 
23  46.9 


149  11.3 

150  58.6 
153  15.8 
155  52.8 
158  39.7 

161  27.3 
164    6.4 

166  28.4 

168  24.4 

169  46.2 

170  26.2 
170  20.6 
169  30.2 
168    5.0 

167  40.6 


Eoliptio. 


108  26.4 
106  45.5 
105  33.2 
105    4.9 

105  25.7 

106  23.5 
108  20.9 
110  38.2 
113  15.3 
116    2.3 

118  49.9 
121  27.1 
123  51.2 

125  47.3 
127    9.2 

127  49.2 
127  43.7 

126  53.4 
125  28.3 
125    4.0 


The  factor  to  be  multiplied  by  a  and  h  to  obtain  the  axes  of — 

=  0.8801 


The  inner  ellipse  of  the  outer  ring  : 

The  outer  ellipse  of  the  inner  ring  =  0.8599 

The  inner  ellipse  of  the  inner  ring  =  0.6650 

The  inner  ellipse  of  the  dusky  ring  =  0.5486 


log  factor 
log  factor 
log  factor 
log  &otor 


9.9445 
9.9344 
9.8228 
9.7392 


NOTB The  ne^nrtive  aign  of  { Indicates  that  the  visible  smfkoe  of  the  ring  is  the  soathem  one. 
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SATELLITES  OF   URANL8,    1886. 


Date. 

Fositioo 

App.  Distances. 

Angle. 

Ariel. 

Umbriel 

Jftii. 

15.2 

// 
14.2 

19.7 

Mar. 

ir».3 

15.3 

21.3 

June 

15.3 

14.8 

20.6 

Dec. 

14.9 

14.0 

19.5 

Date. 

Position 
Angle. 

App^  Distances. 
Titania.      ObenM 

Jan. 

15!2 

'3r2A           43*^3 

Mar. 

15.3 

34.9            46.7 

June 

15.3 

33.8           45.3 

Dec. 

14.9 

.32.0            42.8 

APPARENT  ORBITS  OF  THE  SATF^LLITES  OF  URANUS  IN  1886, 
AS  SEEN  IN  AN  INVERTING   TELESCOPE, 

I  —     ■-    ^  ■         ^  ■  ■  ■■  ■  -  I  -—■■■-■-   -  I   ■■■■■■  P  ■  MM 

WASHINGTON  MP:AN  TIMES  OF  ELONGATIONS. 


TITANIA. 

UMBRIEL. 

ARIEL. 

OBERON. 

North.                   Sooth. 

North.         i         South. 

North. 

South. 

North  and  South. 

a     h 

d     h 

d     h    .                d      h 

d    h 

d     h 

d     h 

Jan.     5  12.3 

Jan.     6  18.5 

Jan.     1  14.5 

Jan.     1  21.2 

Jan. 

6    5.7 

Jan.   6  14.3  S. 

13    1.8 

14    8.0 

Jan. 

7  19.7  i              9  21.4 

10  14.1 

14  22.6 

13    7.9  N. 

20  15.3 

21  21.5 

16    2.6 

18    4.3 

19    7.1 

23  15.6 

20    1.4  8. 

28    4.7 

29  10.9 

24    9.5 

26  11.2 

28    0.0 

Feb. 

1    8.5 

26  19.0  N. 

Feb.     4  18.2 

Feb.     6    0.4 

Feb. 

1  16.4 

Feb.     3  18.1 

Feb.     5  17.0 

10    L5 

Feb.   2  12.6  S. 

12    7.7 

13  13.9 

9  23.3 

12    1.0 

14    9.9 

18  18.4 

9    6.1  N. 

19  21.1 

21    3.3 

18    6.2 

20    7.9 

23    2.8 

27  11.3 

15  23.7  S. 

27  10.5 

28  16.7 

26  13.1 

28  14.8 

Mar.    3  19.8 

Mar. 

8    4.3 

22  17.2  N. 

Mar.    7    0.0 

Mar.    8    6.2 

Mar. 

6  20.0 

Mar.    8  21.7 

12  12.7 

16  21.2 

Mar.   1  10.8  S. 

14  13.4 

15  19.6 

15    2.9 

17    4.6 

21    6.6 

25  14.1 

8    4.3  N. 

22    2.9 

23    9.1 

23    9.8 

25  11.5 

29  22.5 

Apr. 

3    7.0 

14  21.9  8. 

29  16.3 

30  22.5 

31  16.7 

Apr.     2  18.4 

Apr.     7  15.5 

12    0.0 

21  15.4  N. 

Apr.     6    5.8 

Apr.     7  12.0 

Apr. 

8  23.7 

11    1.4 

16    8.4 

20  16.9 

28    9.0  S. 

13  19.3 

15    1.5 

17    6.6 

19    8.3 

25    1.4 

29    9.8 

Apr.   4    2.5  N. 

21    8.8 

22  15.0 

25  13.5 

27  15.2 

May     3  18.3 

May 

8    2.8 

10  20.1  S. 

28  22.2 

30    4.4 

May 

3  20.4 

May     5  22.1 

12  11.3 

- 

16  19.8 

17  13.6  N. 

May     6  11.7 

May     7  17.9 

12    3.3 

14    5.0 

21    4.3 

25  12.8 

24    7.2  S. 

14    1.2 

15    7.4 

» 

20  10.3 

22  12.0 

29  21.2 

June 

3    5.7 

May    1    0.8  N. 

21  14.7 

22  20.9 

28  17.2 

30  18.9 

June    7  14.2 

11  22.7 

7  18.3  S. 

29    4.2 

30  10.4 

June 

6    0.2 

June    8    1.9 

16    7.2 

20  15.6 

14  11.9  N. 

Jane    5  17.7 

June    6  23.9 

Nov. 

27     1.5 

Nov.  29    3.2 

Nov.  28  16.5 

Dec. 

3    1.0 

21    5.4  S. 

Dec.     6  17.3 

Dec.     7  23.5 

Dec. 

5    8.4 

Dec.     7  10.1 

Dec.     7    9.5 

11  18.0 

Dec.  15  21.2  N. 

14    6.7 

15  12.9 

13  15.3 

15  17.0 

16    2.4 

20  10.9 

22  14.8  S. 

21  20.1 

23    2.3 

21  22.2 

23  23.9 

24  19.4 

29    3.9 

29    8.3  N. 

29    9.5 

30  15.7 

30    5.1 

32    6.8 

33  12.3 

Period  of  Ariel, 
Period  of  Urabriel, 


d 
2 
4 


12.489 
3.460 


Period  of  Titania, 
Period  of  Oberon, 


d       h 

8    16.942 

13    1L119 


NoTB. — For  Ariel  only  every  third  elongation  is  given,  and  for  Umbriel  eveiy  altemate  one. 
may  be  found  by  adding  multiples  of  the  period  of  the  satellite. 


The  intermediate  ones 


SATELLITE   OF  NEPTUNE,   1886. 


483 


• 

:n' 

Date. 

Position 

Apparent 

Aagle. 

Distanoa 

Jan. 

*23l!o 

16.8 

Sept. 

233.0 

16.5 

Nov. 

2:12.5 

17.0 

APPARENT  ORBIT  OF  THE  SATELLITE  OF  NEPTUNE  IN  1886^ 
AS  SEEN  IN  AN  INVERTING   TELESCOPE. 

WASHINGTON  MEAN  TIMES  OF  ELONGATIONS. 


South  West. 

Xorth  East. 

• 

d      h 

South  West. 

Nort 

h  East, 
d      h 

1 
South  West.       1 

1 

North  East. 

1 

d      h 

d     h     , 

d      h    i 

d      h 

Jan. 

0  11.0 

Aug. 

26  10.5  1 

Aug. 

29     9:1 

Oct. 

30     1.9  1 

Nov.      2    0.5 

'     Jan. 

3    9.4 

6    8.0 

Sept. 

1    7.5  ; 

Sept. 

4     6.1 

Nov. 

4  22.9  < 

7  21.6 

1 

9    6.4 

12    5.t) 

7    4.5  1 

10     3.1 

10  20.0  , 

13  18.6 

i 

15    3.5 

18    2.1 

13  1.6 : 

16    0.2 

16  17.0  , 

19  15.6 

1 

1 

21    0.5 

23  23.1 

18  22.6  1 

1 

• 

21  21.2 

22  14.1 

1 

•  25  12.7 

26  21.6 

29  20.2 

24  19.7 

27  18.3 

28  11.1  ! 

Dec.       1     9.7 

Feb. 

1  18.7 

Feb. 

4  17.2 

30  16.7  1 

Oct. 

3  15.3 

Dec. 

4    8.1  ' 

7    6.8 

7  15.7 

10  14.3 

Oct. 

6  13.8  1 

9  12.4 

10    5.2  1 

13    3.8 

13  12.8 

16  11.3 

12  10.8 

15    9.4 

16  2.2 ; 

19    0.9 

19    9.8 

22    8.4 

18  7.9 : 

21     6.5 

21  23.3  1 

1 

24  21.9 

1 

25    6.9 

28    .5.5 

■ 

24    4.9 

1 

27    3.5 

27  20.3 

30  19.0 

The  above  times  are  those  of  ench  passage  of  the  satellite  through  an  apsis  of  its  apparent 
orbit.  The  position  of  the  satellite  at  any  other  time  may  be  found  by  measuring  around  the 
orbit  from  the  apsis  last  passed  through,  remembering  that  the  radius  vector  of  the  sftfellite 
describes  equal  areas  in  equ«l  timef;:. 

Period  of  the  satellite  of  Neptune,  5'*  2P'.045. 

In  the  above  diagrams,  the  central  circle  represents  the  planet,  and  is  on  the  name  scale 
as  the  orbits. 
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PHENOMENA,   1886. 


WASHINGTON  MEAN  TIME. 


Jan. 


Feb. 


Mar. 


d  h  m 

2  13  46 

2  14  - 

3  4- 

7  19  - 

8  13  5 

9  17  - 

12  19  - 

13  -  - 

14  23  36 

17  19  59 

19  9  - 
19  15  - 
23  8  43 

23  20  - 

24  0  48 

24  3  5 

25  8  - 

27  19  - 

28  19  - 

29  18  - 

2  3  7 
5  1  28 

5  17  - 

6  6- 

10  16  - 

11  7  1-2 
14  3  51 

18  2  - 
18  11  - 

18  22  - 

19  13  12 

20  8  29 

20  12  2 
23  22  - 
27  16  - 

2  13  - 

3  4  57 
5  -  - 

5  19  - 

6  0  44 

9  20  - 

9  23  - 

10  13  41 

13  11  10 

14  13  - 

18  8  23 
IflT  14  31 

19  21  19 
19  23  - 

21  1  - 

21  10  - 
21  20  - 


PLANETARY  CO 

<J  S  3) 5—234 

^       greatest  Hel.  Lat.  N. 

9       mQ 

^       greatest  eloiig.  W.  23  26 

6  9  1> 9-038 

^  >2    /i  Geminorum   >2         0    0 

§       Stationary. 

9       greatest  brilliancy. 

4tp3) tp4-    2  58 

6  h  D >z-4-4    8 

»       inS 

21      Stationary. 

6  $1> |-4-    256 

<J  5  J> 5—    0  17 

<JSJ)... S-19 

^  Stationary. 
9  Stationary. 
^  Stationaiy. 
5       in  Aphelion. 

<J53) S—    524 

<J93> 9-4-   6   0 

9       in  Perihelion. 

^       in  Aphelion. 

QtpG 

6  ^  D q?  H-    3  10 

6  h  D >ZH-    4  21 

<J  9  O  Inferior. 

<«  5  9 5-1123 

^       greatest  Hel.  Lat.  S. 

6  i  1> <?  -+-    '^50 

6  2ll> jH—   0    8 

6%1> 5-   1  " 

<5   fi  O  Superior. 

9       greatest  Hel.  Lat.  N. 

m 

>2       Stationary. 

6  9  D 9-+-   6  11 

0      eclipsed,  vis.  at  Wash. 

<J83) 8-#-0  8 

9       Stationaiy. 
^       inS2 
6^  D ^+   3  15 

6hl> h-^  427 

5       in  Perihelion. 
6  S  1> ^H-    427 

6  41> 21-^  0  13 

<«SJ> $—    115 

O      enters  Y>  Spnng  com. 

g2lO 

^       greatest  elong.  E.    18  40 


N8TELLATI0NS. 


d     h     m 
Mar.  24  21    - 

25  17    - 

26  -  - 
29  13  - 
31     2  30 

Apr.    4    6  51 
6  20  37 

8  II     - 

9  18  56 

14  7  57 

15  18  47 

16  5    - 

16  5  8 
18    4    - 

22  11     - 

24  17  - 

27  13  - 
29  12  7 
29  14  - 

May     1     7  36 

4  5  20 

6  21     - 

7  4  43 

11  19  12 

12  22  38 

13  10  54 
15  13    - 

17  21     - 

23  8    - 

28  20    - 

29  8    9 

30  13    - 

31  15  49 
31  20  17 

June    3  16  33 

5  22    - 

8  16    8 

9  4  *^2 
9  15  43 
9  19    - 

10  12  - 

10  12  - 

M  10  - 

17  17  - 

20    8  - 

20  16  - 

20  20  - 

20  21  - 

22    7  - 

24  16  - 

26  14    - 

27  17    - 


g 


greatest  Hel.  Lat  N. 


reatest  brilliancy, 
tationary. 


6 
6 
6 
6 
6 

6 

6 


5  3) 

mi> 

^  O  lofenor. 

h  3) 

ii> 


2ll> 


5 
h 


152 

625 
313 

424 
344 


Stationary. 


6 
6 


5 
9 

9 
9 
5 


2f-h  029 
§—  059 


Stationar)'. 

in  8 

in  Aphelion. 

9  -J-    0  19 

irreiitest  eloni;.  W.  46  9 

g—   0   fi 


6%-  1> 


6 
6 
6 

6 
6 


5 

J) 
J) 


i 


W-+-  311 

greiiieht  elong.  W.  26  26 
>Z-f-   4  13 
-+-2  6 
-H   025 


i 


6 
6 
6 
6 
6 


5  J) 
WO 

V. 
9 

9  J) 

W  8 

^-•  D 
8 1> 

h  3> 


5-   1   3 


greatet!it  Hel.  Lat.  S. 

StatioiiaiT. 

in  Aphelion. 


i»Q 


Stationary. 

in  Perihelion. 
Superior. 


9H-  1  18 

^—  032 

U^-h  3  13 

5-h  4   3 

»Z-h  4   0 


0   6 

0  1 

1  17 


217 


6 
D 

6 
6 


9 
0 
5 


§0 

V9 


greiitest  Hel.  LuL  S. 
enters  Zo,  Summer  com.  i 
greatest  Hel.  Lat.  N. 
/^Virginis  .    ^  —    0  13 


029 
059 


PHENOMENA,    1886. 


485 


WASHINGTON  MEAN  TIME. 


PLANETARY   CO 

<5^J) V-f-  3 21' 

<J  9  J) 9-f-   257 

6  h  1> h+  3  51 

0      in  Apogee. 
<JS3) S-f-435 

6  >zO 

6  2ll> 21^   033 

6ll> 1  -   2    1 

<JSJ) S-134 

^      greatest  Hel.  Lut.  N. 

($  5  (? Sh-    034 

»       inQ 

$       greatest  elong.  E.  26  54 

§       in  Apbeliou. 

<J  ^;  3) tp  -4-    3  31 

^  9     /iGeminorum  9  —    0    5 

<59J> 94-    3  46 

6  h  1> h-^   3  45 

6  ^  D 5-3    5 

5       Stationary. 

6  ^D V^    \    8 

6^  D A_-i50 

6  i  D ^  -   3  57 

6  9h 9-0  1 

5       greatest  Hel.  Lat  S. 
<5  5  O&iferior. 

9       in  a 

6  &21 S-   032 

Dtp© 

6  ^  D ^4-    3  35 

21      in  Aphelion. 
5       Stationary. 

6hl> h-^  339 

<5  9  3) 9  -f-   3  10 

<J53) y-h0l4 

^       Stationary. 

0      eclipsed,  vis.  at  Wash. 

6&1> fi-20 

<j5  J> 5-141 

{}       greatest  elong.  W.  18    5 

«       in  8 
<5  ^  3) <y—   526 

^       in  Perihelion. 
($  9       aLeonis  .  .    9  +    0  38 

y       greatest  Hel.  Lat.  N. 

<Jtp3) ^4-   3  31 

9       in  Perihelion. 

6  hD h-h   329 

0      enters  ^  Autumn  com. 

6  9  1> 9-h    034 

<5a3)... {^-16 


NSTELLATI 


ONS. 

<i  S  J) S  -   2    8 

^  S  0  Superior. 

<$  $  5 1—   034 

6  §0 

(5,J3> i-  6 11 

4  S:?^ 8—   028 

621Q 

9       greatest  Hel.  Lat.  N. 
<5S9 S-    0  52 

D  fi0 

<5  tp  J) tp-f-   324 

(JhJ) h-4-   3 16 

^       in  Aphelion. 

6  9  21 9H-018 

6  &  3> S—   2J8 

6J11> jZ—   235 

($93) 9-236 

<J«3) ?^-74 

6  ^D <J-66 

12       Stationary. 

$       greatest  Hel.  Lat.  S. 

<JWJ> V-f-    3  17 

ii       greatest  elong.  E.    22  38 

6hl> h+   3   3 

6  &  D S—    233 

621D Jg-   3    1 

$       Stationaiy. 

($93) 9-  4  41 

<J  5  3) 5  —   -"i  40 

<5<?3) ^-58 

«       in  a 
rf  9  0  Superior. 

<5  5  ©Inferior. 

<5?^9 SH-   114 

§       in  Perihelion. 

9       inS 
<J  W  3) V-h   320 

^       Stationary. 

<J>Z3> >ZH-    2  59 

b       greatest  Hel.  Lat.  N. 

(J$3) 5—   2  52 

0      enters  "VJ,  Winter  com. 
$       greatest  elong.  W.  22   6 

(JS3) S-35 

g       greatest  Hel.  Lat  S. 
69  1> ...   $-   439 

6  SD      ^-329 


d 

h  m 

June  28 

3  3 

28 

6  27 

July  1 

8  29 

2 

0  - 

2  19  54 

3 

9  - 

6  13  56 

6  20  3 

6  21  45 

7 

3  - 

8  21  - 

14 

7  - 

18 

19  - 

19 

3  - 

24 

12  . 

25 

13  29 

28 

5  - 

28 

5  24 

29 

0  47 

31  22  56 

Aug.  2 

0  - 

3 

3  57 

3 

6  39 

4 

5  40 

7  22  - 

13  20  - 

15 

15  -. 

15  21  - 

16 

0  - 

20 

6  - 

21 

21  51 

23 

3  - 

Sept. 


27  16 

9 

28  19 

— 

28  - 

-. 

30  18  32 

30  21  45 

1  16 

^ 

1  20 

_ 

1  20  34 

6  11 

m. 

11  2 

— 

16  20 

^^ 

18  3 

50 

18  4 

— 

22  5 

19 

22  10 

- 

25  23  25 

27  3 

0 

d 
Sept.  27 
27 
27 
29 
30 

30 
Oct  3 

9 
10 
10 

13 
14 
15 
19 
20 

22 
24 
25 
25 
27 

29 

Nov.  3 

9 

11 

13 

15 
18 
21 
22 
22 

24 
26 
27 
28 
Dec.  2 

2 
2 
3 
5 

8 

12 
12 
13 
18 
19 

21 
22 
22 
22 
25 


.  h  m 

8  0 
11  - 

17  39 

1  - 
16  - 

16  32 

9  - 
0  - 

7  - 

8  - 

18  - 

22  - 
8  36 

14  7 
11  - 

4  - 
20  57 
13  39 

19  50 

19  41 

17  1 
13  - 

20  - 
13  58 

7  - 

19  30 

2  - 
7  16 
7  37 

15  - 

20  53 

3  56 

20  40 

21  - 
11  - 

19  - 

20  - 
11  - 
10  - 

21  5 

13  - 

23  50 

19  - 

14  37 

22  21 

4  - 
14  - 

20  45 
22  - 

4  30 


27  1  36 
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OBSERVATORIES. 


1 

POSITIONS  OF 

OBSERVATORIES. 

( North  Latitudes  and  West  Longitudi 

es  are  Considered  Positive.) 

PUwe. 

1 

Redaction 
^^^^'             GecxJ^itric 

Log  P' 

Longitadc 

Latitade. 

/           // 

—     9  53.5 

.  _ 
9.998902 

From  Wafthington.  ;   From  Greeawich. 

;  Abo 

+  60°  26  56 .8 

h     in       8 

-  6  37  20.3      - 

h     m      a 

1  29    8.2 

Adelaide  . 

-34  57             + 

10  47.8 

9.999526 

-14  22  33.1      - 

9  14  21.0 

Albany     . 

+  42  39  49.5 ,  - 

11  28,2 

9.999336 

-  0  13  12.87  i  4- 

4  54  59.22 

Alfred      . 

-h  42  15  19.8    - 

II  27,2 

9.999346 

4-0    2  55.00    4- 

5  11    7.09 

Algier 

-h  36  45    2.7  i  - 

11     1.6 

9.999483 

-  5  20  23.48  1  - 

0  12  11.39 

Allegheny 

+  40  27  41.6    - 

II  21.6 

9.999391 

4-0  11  50.84    4- 

5  20    2.93 

Altona 

+  53  32  45.3 

~— 

11    0.8 

9.999063 

5  47  58.44 

0  39  46.35 

Amherst  . 

+  42  22  15.6 :  - 

1 1  27.5 

9.999343 

-  0  18    4.8    ;  4- 

4  50    7.3 

Annapolis 

+  38  58  53.5 

— 

11  15.0 

9.999428 

-  0    2  15.60    4- 

5    5  56.49 

'  Ann  Arbor 

4-  42  16  48.0  1  - 

11  27.3 

9.999346 

4-   0  26  43.10    4- 

5  34  55.19 

;  Armagh  . 

+  54  21  12.7 

... 

10  54.9 

9.999043 

-  4  41  36.6    i  4- 

0  26  35.5 

Athens 

+  37  58  20.0 

^_ 

11     9.4 

9.999453 

-  6  43    7.8      — 

1  34  55.7 

;  Berlin 

+  52  30  16.7 

_ 

11    7.7 

9.999088 

-  6    1  47.00    - 

0  53  34.91 

1  Berne 

+  46  57    8.7 

^— 

11  29.2 

9.999227 

—  5  37  58.1      — 

0  29  46.0 

i  Bethlehem 

+  40  36  23.9 

1 1  22.2 

9.999388 

-  0    6  40.19:  4- 

5    131.90 

I 

•  Birr  Castle 

+  53     5  47.0 

^^ 

11    3.9 

9.999074 

-  4  36  31.2      -h 

0  31  40.9 

,  Bologna    . 

4-  44  29  47.0 

— 

1 1  30.5 

9.999289 

-  5  53  36.7 

0  45  24.6 

Bonn 

+  50  43  45.0 

^— 

11  17.3 

9.999132 

-  5  36  35.38 

— 

0  28  23.29  ' 

Bothkamp 

4-  54  12     9.6 

._ 

10  56.0 

9.999047 

-  5  48  42.9    I  — 

0  40  30.8 

i  Breslau 

+  51     6  56.5 

— 

11  15.4 

9.999122 

-  6  16  20.80 

— 

1    8    8.71 

Brussels  . 

+  50  51  10.5 

^^ 

11  16.8 

9.999129 

-  5  25  40.7      - 

0  17  28.6    ! 

;  Cambridge  (England) 

4-  52  12  51.6 

.— 

11    9.4 

9.999095 

-  5    8  34.84    - 

0    0  22.75 

'  Cambridge  (Mass,)  . 

4-  42  22  48.3 

— 

11  27.6 

9.999343 

-  02341.11    4- 

4  44,30.98 

1  Cape  of  Good  Hope  . 

-  33  56     3.4 

4- 

10  39.0 

9.999550 

-  6  22    7.1      - 

1  13  55.0 

Chapultepec 

4-  19  25  17.5 

7  12.0 

9.999841 

4-   128  26.15 

4- 

6  36  38.24 

Charkow  . 

4-  50    0  10.2 

^^ 

11  20.5 

9.999150 

-  7  33    6.8    :  - 

2  24  54.7 

Chicago    . 

4-  41  50     1.0 

.^ 

11  26.2 

9.999357 

4-  0  42  14.69    4- 

5  50  26.78 

!  Christiania 

4-  59  54  43.7 

^ 

10    0.2 

9.998914 

-  5  51    5.94 

— 

0  42  53.85 

;  Cincinnati  {New  Obs.) 

4-  39     8  35.5 

.. 

11  15.8 

9.999424 

4-  0  29  29.33 

+ 

5  37  41.42 

Cincinnati  {Old  Obs.) 

4-  39     6  26.5 

— 

II  15.6      9.999425 

4-  0  29  46.85 

+ 

5  37  58.94 

1 

Clinton     . 

4-43    3  17.0    - 

1 1  28.9     9.999326 

-  0    6  34.65 

+ 

5    1  37.44 

Coimbra  . 

4-  40  12  25.8 

^ 

1 1  20.6      9.999398 

-  4  34  37.6 

+ 

0  33  34.5 

'  Copenhagen 

4-  55  41  13.6 

-. 

10  43.9 

9.99901 1 

-  5  58  31.3 

0  50  19.2 

Cordoba  . 

-  31  25  15.4 

4- 

10  13.5     9.999608 

-  0  51  27.0 

+ 

4  16  45.1 

Cracow    . 

4-50     3  50.0 

11  20.3 

9.999149 

-  6  28    2.6 

1  19  50.5 

Dantzig    . 

4-  54  21  18.0 

.^ 

10  54.9 

9.999043 

-  6  22  51.4      - 

1  14  39.3 

Dorpat 

4-  58  22  47.4 

-.. 

10  17.6 

9.998948 

-  6  55    5.6 

— 

1  46  53.5 

Dublin 

4-  53  23  13 

— 

11     1.9 

9.999066 

-  4  42  50         4- 

0  25  22 

Diisseldorf 

4-  51   12  25 

^ 

11  15.0 

9.999120 

-  5  35  17 

^ 

0  27    5 

Dun  Echt 

-1-57     9  36 

— 

10  30.2 

9.998977 

-  4  58  32.1      4- 

0    9  40.0 

Durham    . 

4-  54  46     6.2 

_ 

10  51.6 

9.999033 

-  5    1  52.3      4- 

0    6  19.8 

£d  nburgh 

4-  55  57  23.2 

— 

10  41.5      9.999005 

-  4  55  29.04 

+ 

0  12  43.05 

Florence  . 

4-43  46     4.1 

— 

11  29.9 

9.999308 

-  5  53  13.6 

0  45    1.5 

Geneva     . 

4-  46  1 1  58.8 

^ 

11.30.1      9.999246 

—  5  32  48.86  1  - 

0  24  36.77 

Georgetown 

-1-  ?8  54  26.-2  1  - 

II  14.6  1    9.999430 

4-0    0    6.20 :  4- 

5    8  18.29 

Glasgow  (Missouri) . 

4-  39   16   16.8  i  — 

'                                              1 

11  16.4      9.999421 

4-    1    3    5.93    -h 

6  11  18.02 

Glasgow  (Scotland)  . 

+  55  52  42.8    - 

10  42.2      9.999006 

-  4  51     1.5    ,  + 

0  17  10.6   1 
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POSITIONS  OF  OBSERVATORIES. 

' 

!                        ( North  Latitudes  and  West  Longitudes  are  Considered  Positive,) 

1 

»vl 

T  II  all      1 

Redaction 
to 

T  ,»..>    /> 

Longitade 

x-iaoe.                        1 

JLatitaae. 

Geocentric 

Log  P' 

• 

Lfttitade. 

9.999112 

From  Washington. 

From  Greenwich. 

1 
Gottingen 

4-  51  3l'  47!9 

^.^ 

11  13.3 

^^ 

h     m      8 

5  47  58.33 

^^ 

h     m      8 

0  39  46.24 

1  Gotha 

+  50  56  37.5 

— 

11  16.3 

9.999127 

— 

5  51    2.62 

— 

0  42  50.53 

Greenwich 

+  51  28  38.4 

— 

11  13.6 

9.999113 

— 

5    8  12.09 

0    0    0 

Hamburg 

+  53  33    7.0 

— 

II    0.8 

9.999062 

— 

5  48    5.8 

— 

0  39  53.7 

1  Hanover  . 

+  43  42  15 

^^B 

1 1  29.8 

9.999309 

— 

0  19    4.13 

+ 

4  49    7.96 

Hastings-on-  Hudson 

4-  40  59  25 

■^™ 

11  23.6 

9.999378 

^ 

0  12  42.4 

+ 

4  55  29.7 

Haver  ford 

4-  40    0  36.5 

— 

1 1  19.8 

9.999402 

— 

0    6  59.34 

+ 

5    1  12.75 

Helsingfors 

+  60     9  43.3 

*^^ 

9  57.1 

9.998909 

-^ 

6  48    1.25 

1  39  49.16 

Hudson    . 

4-  41   14  42.6 

— 

11  24.4 

9.999371 

+ 

0  17  32.06 

+ 

5  25  44.15 

Easan 

+  55  47  24.2 

— 

10  43.0 

9.999009 

— 

8  24  41.0 

— 

3  16  28.9 

Kew 

4-  51  28    6 

^^ 

11  1.3.6 

9.!)99114 

^_ 

5    6  57.0 

+ 

0    1  15.1 

Kiel 

4-  54  20  29.7 

.-~~ 

10  55.0 

9.999043 

— 

5  48  47.85 

-~~ 

0  40  35.76 

Kiew 

4-50  27  11.1 

_ 

11  18.6 

9.999139 

— 

7  10  12.73 

— 

2    2    0.64 

Kdnigsberg 

4-  54  42  50.6 

— 

10  52.0 

9.999034 

^ 

6  30  11.00 

t 

1  21. 58.91 

Kremsmiinster . 

+  48    3  23.7 

— 

11  87.0 

9.9J)9199 

— 

6    4  44.3 

— 

0  5a  32.2 

Loiden 

4-  52     9  20.0 

.. 

11    9.8 

9.999097 

_ 

5  26    8.44 

.. 

0  17  56.35 

Leipzig    . 

4-  51  20    6.3 

^ 

11  14.3 

9.999117 

— 

5  57  46.11 

— 

0  49  34.02 

Leyton 

4-  51  34  34 

^^^ 

11  13.0 

9.9991 1 1 

— 

5    8  11.22 

+ 

0    0    0.87 

Lisbon  {Marine  Obs, 

') 

4-  38  42  17.6 

— 

11  13.5 

9.999435 

-^ 

4  31  38.49 

+ 

0  36  33.60 

Lisbon  (Royal  Obs,) 

4-  38  42  31.3 

— 

11  13.6 

9.999435 

— 

4  31  27.41 

+ 

0  36  44.68 

Liverpool 

4-  53  24    4 

— 

11     1.8 

9.999066 

_ 

4  55  54.9 

+ 

0  12  17.2 

Liibec 

4-  53  51  31.2 

^ 

10  58.6 

9.999055 

-« 

5  50  57.64 

— 

0  42  45.55 

Lund 

4-  55  41  52.1 

^- 

10  43.8 

9.99901 1 

,  — 

6    0  57.11 

— 

0  52  45.02 

Madison  . 

4-  43    4  36.7 

— 

11  28.9 

9.999325 

+ 

0  49  25.80 

+ 

5  57  37.9 

Madras     . 

4-  13     4     8.1 

— 

5    3.3 

9.999926 

— 

10  29  11.5 

5  20  59.4 

Madrid     . 

4-  40  24  30.0 

^_ 

11  21.4 

9.999393 

— 

4  53  26.7 

+ 

0  14  45.4 

Manheim . 

4-49  29  11.0 

— 

1 1  22.5 

9.999163 

— 

5  42    2.61 

— 

0  33  50.52 

Marburg  .    . 

4-  50  48  46.9 

-^ 

11  16.9 

9.999130 

— 

5  43  17.1 

— 

0  35    5.0 

Markreo  . 

4-  54  10  31.8 

^ 

10  56.2 

9.999047 

^- 

4  34  23.7 

4- 

0  33  48.4 

Marseilles 

4-  43  18  19.1 

— 

11  29.3 

9.999320 

— 

5  29  46.73 

— 

0  21  34.64 

Melbourne 

-  37  49  53.3 

4- 

11    8.6 

9.999456 

^_ 

14  48    6.9 

.. 

9  39  54.8 

Mexico 

4-  19  26     1.3 

7  12.2 

9.999840 

+ 

1  28  14.58 

+ 

6  36  26.67 

Milan       .     .    . 

4-  45  27  59.2 

_ 

11  30.6 

9.999265 

m^^* 

5  44  58.06 

— 

0  36  45.97  1 

Modena    . 

4-  44  38  52.8 

-^ 

11  30.6 

9.999285 

-~- 

5  51  54.9 

— 

0  43  42.8 

Montsouris 

4-  48  49  18.0 

— 

11  24.8 

9.999180 

—- 

5  17  32.77 

— 

0    9  20.68  1 

1 

Moscow    . 

4-  55  45  19.8 

.^ 

10  43.3 

9.999009 

.^ 

7  38  29.0 

^ 

2  30  16.9    ' 

Mount  Hamiltoi 

a 

4-  37  21     3 

-^ 

11    5.6 

5.999468 

+ 

2  58  14.6 

+ 

8    6  26.7    : 

Munich     . 

4-  48     8  45.5 

^— 

11  26.7 

9.999197 

5  54  38.22 

-^ 

0  46  26.13 

Naples     . 

4-  40  51  45.4 

_ 

11  23.1 

9.9d9381 

— 

6    5  13.0 

— 

0  57    0.9 

Neuchatel 

4-  46  59  51.0 

— 

11  29.1 

9.999226 

— 

5  36    2.3 

— 

0  27  50.2 

New  Haven 

4-  41  18  36.5 

_^ 

11  24.6 

9.999370 

.^p. 

0  16  29.90 

4- 

4  51  42.19 

New  York  {Columh.  Coll) 

4-40  45  23.1 

... 

II  22.7 

9.999384 

^ 

0  12  18.40 

4- 

4  55  53.69 

New  York  (Ruthekfurd) 

4-  40  43  48.5 

— 

11  22.6 

9.999384 

— 

0  12  15.47 

4- 

4  55  56.62 

Nicolaeff . 

4-  46  58  20.6 

— 

11  29.2 

9.999226 

— . 

7  16    6.2 

— 

2    7  54.1 

Odessa 

I 

4-  46  28  36 

^ 

11  29.8 

9.999239 

— 

7  11  14.4 

— 

2    3    2.3 

1 

1  Ogden 

4-41   13    8.6 

_ 

11  24.3 

9.999372 

4- 

2  19  47.52 

4- 

7  27  59.61 

1 

1  0-Gyalla. 

4-  47  52  43.4 

— 

11  27.4 

9.999204 

— 

6  20  57.68 

— 

1  12  45.59 

BPH  8ft— 31 — 7 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 

{North  Latitudes  and  West  Longitude 

3S  are  Considered  Positive.) 

^f%%^  — .  _ 

▼  '"  * 

Keduotion 
to 

▼  ^_  /I 

Longitade 

Place. 

lifttttaae. 

G«ooentiio 

Log  P» 

1 

Latitade. 

From  Washington. 

From  Greoiwieh. 

Olmiitz 

O           1          It 

+  49  35  43 

^^ 

1122.1 

9.999160 

h     m      B 

-  6  17  14.7 

ii     m     • 

-  1    9    2.6 

Oxford  (Radcliffe)    . 

+  51  45  36.0 

— 

11  12.0 

9.999106 

-  5    3    9.5 

+  0    5    2.6    : 

Oxford  (UniverHty)  . 

+  51  45  34.2 

.— . 

11  12.0 

9.999106 

-  5    3  11.69 

+  0    5    0.40 

Padua 

+  45  24    2.5 

~- 

11  30.6 

9.999266 

-  5  55  41.22 

-  0  47  29.13 

1 

Palermo  . 

+  38    6  44 

— 

11  10.2 

9.999449 

-  6    1  37.1 

-  0  53  25.0    ; 

Paramatta 

-  33  48  49.8 

+ 

10  37.8 

9.999553 

- 15  12  18.3 

-10    4    6.2 

Paris 

+  48  50  11.8 

1124.8 

9.999179 

-  5  17  33.11 

-  0    9  21.02 

Philadelphia     . 

+  39  57    7.5 

~. 

11  19.5 

9.999404 

-  0    7  33.64 

+   5    0  38.45 

Pola 

+  44  51  49.0 

— 

11  30.6 

9.999280 

-  6    3  35.27 

-  0  55  23.18 

Potsdam  . 

+  52  22  56 

— 

11    8.4 

9.999091 

-  6    029 

-  0  52  17       j 

Poughkeepsie  . 

+  41  41  18 

_ 

1125.8 

9.999360 

-  0  12  38.5 

+  4  55  33.6 

Prague     . 

+  50    5  18.8 

-. 

11  20.2 

9.999148 

-  6    5  53.5 

-  0  57  41.4 

Princeton     .    . 

+  40  20  57.8 

— 

11  21.2 

9.999394 

-  0    9  34.54 

+  4  58  37.55 

Pulkowa  . 

+  59  46  18.7 

^ 

10    1.8 

9.998917 

-  7    9  30.76 

-  2    1  18.67 

Quebec    . 

+  46  48  17.3 

— 

11  29.4 

9.999231 

-  0  23  22.8 

+  4  44  49.3 

Rio  de  Janeiro . 

-  22  54  23.8 

+ 

8  14.0 

9.999782 

-  2  15  30.68 

+  2  52  41.41 

Rochester 

+  43    8  15 

11  29.0 

9.999324 

+  038 

+  5  1120 

Rome 

+  41  53  53.7 

— 

n  26.3 

9.999355 

-  5  58    6.79 

-  0  49  54.70 

Saint  Petersburg 

+  59  56  29.7 

— 

9  59.8 

9.998913 

-  7    9  25.6 

2  1  iar.5 

San  Fernando  . 

+  36  27  41.5 

— 

10  59.5 

9.999490 

-  4  43  22.5 

+  0  24  49.6 

Santiago  de  Chile 

-  33  26  42.0 

+ 

10  34.4 

9.999561 

-  0  25  29.7 

+  4  42  42.4 

Schwerin . 

+  53  37  38.2 

11    0.2 

9.999061 

-  5  53  52.8 

-  0  45  40.7 

Senflenberg 

+  50    5  10.1 

— 

1120.2 

9.999148 

-  6  14    2.7 

-   1    5  50.6 

Speier 

+  49  18  55.4 

-. 

11  23.2 

9.999167 

-  5  41  57.7 

-  0  33  45.6 

Stockholm 

+  59  20  33.0 

— 

10    6.9 

9.998927 

-  6  20  26.09 

-    1  12  14.00 

Stonyhurst 

+  53  50  40 

... 

10  58.7 

9.999055 

-  4  58  19.41 

+  0    9  52.68 

Strassburg  (New  Obs,) 

+  48  34  59.7 

— 

1125.5 

9.999186 

-  5  39  16.74 

-  0  31    4.65 

Strassburg  {Old  Obs.) 

+  48  34  53.8 

— . 

11  25.5 

9.999186 

-  5  39  14.58 

-  0  31    2.49 

Sydney    . 

-  33  51  41.1 

+ 

10  38.3 

9.999552 

- 15  13    2.7 

-10    4  50.6 

Toulouse . 

+  43  36  47 

11  29.7 

9.999312 

-  5  14    3.2 

-  0    5  51.1 

Turin 

+  45    4    6.0 

_ 

11  30.7 

9.999275 

—  5  39    0.5 

-  0  30  48.4 

Twickenham    . 

+  51  27    4.2 

m^ 

11  13.7 

9.999114 

-  5    6  59.0 

+  0    1  13.1 

Upsala     . 

+  59  51  31.5 

— 

10    0.8 

9.998915 

-  6  18  42.7 

-   1  10  30.6 

Utrecht    .       *. 

+  52     5  10.5 

-i— 

11  10.2 

9.999098 

-  5  28  43.8 

-  0  20  31.7 

Venice 

+  45  25  49.5 



11  30.6 

9.999266 

-  5  57  37.5 

-  0  49  25.4 

Vienna  {Josephstadt) 

+  48  12  53.8 

m 

11  26.6 

9.999195 

-  6  13  37.4 

-   1    5  25.3 

Vienna  {New  Obs.)  . 

+  48  13  55.4 



11  26.5 

9.999195 

-  6  13  33.31 

-   1    5  21.22 

Vienna  {Old  Obs.)   . 

+  48  12  35.5 

^ 

11  26.6 

9.999195 

-  6  13  43.83 

-   1    5  31.74 

Warsaw  . 

+  52  13    5.7 

~— 

11    9.4 

9.999095 

-  6  32  19.5 

-124    7.4 

Washington 

+  38  53  38.8 

— 

11  14.5 

9.999430 

0    0    0 

+  58  12.09 

West  Point 

+  41  23  31 

_ 

11  24.9 

9.999368 

-  0  12  22.71 

+  4  55  49.38 

Wilhelmshaven 

+  53  31  52.0 

^— 

11    0.9 

9.999063 

-  5  40  47.30 

-  0  32  35.21 

Williamstown  {Mass.) 

+  42  42  49 

— ~ 

11  28.3 

9.999334 

-  0  15  18.6 

+  4  52  53.5 

Williamstown  {Victoria) 

-  37  52    7.2 

+ 

11    8.8 

9.999455 

- 14  47  50.9 

-  9  39  38.8 

Wihia      . 

+  54  41     0 

— • 

10  52.3 

9.999035 

-  6  49  24.0 

-   1  41  11.9 

Windsor  . 

-  33  36  28.9 

+ 

10  35.9 

9.999558 

-15  1133.8 

-10    3  21.7 

Zurich 

+  47  22  40.0    - 

11  28.5 

9.999216 

-  5  42  24.7 

-  0  34  12.6 
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ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


PART  I— THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  GREENWICH. 

Thb  greater  portion  of  this  Ephemeris,  embracing  the  positions  of  the  sun  and  moon ; 
the  distances  of  the  moon  from  the  centres  of  the  san  and  the  foar  most  conspicuous 
planetSy  and  from  certain  fixed  stars  ^  the  ephemerides  of  the  planets  Mercury,  Venus, 
Mars^  Jupiter,  and  Saturn,  is  designed  for  the  special  use  of  navigators.  The  remainder 
contains  the  ephemeris  of  Uranus  and  Neptune,  the  heliocentric  co-ordinates  of  the 
seven  major  planets,  the  rectangular  equatorial  co-ordinates  of  the  sun,  the  moon's 
longitude  and  latitude,  data  for  the  libration  of  the  moon,  the  obliquity  of  the  ecliptic, 
the  equation  of  equinoxes,  etc. 

TIME. 

Astronomers  make  use  of  several  different  kinds  of  time :  mean  solar  time ;  true,  or  apparent 
solar  time ;  and  sidereal  time. 

Solar  Time, — Solar  time  is  that  used  for  all  the  purposes  of  ordinary  life,  and  is  measured 
by  the  daily  motion  of  the  sun.  A  Solar  Day  is  the  interval  of  time  between  two  successive 
transits  of  the  sun  over  the  same  meridian ;  and  the  hour-angle  of  the  sun  is  called  Solar  Time. 
This  is  the  most  natural  and  direct  me^ure  of  time.  But  the  intervals  between  the  successive 
returns  of  the  sun  to  the  same  meridian  are  not  esactiy  equal,  owing  to  the  varying  motion  of 
the  earth  around  the  sun,  and  to  the  obliquity  of  the  ecliptic.  The  intervals  between  the  sun^s 
transits  over  the  meridian  being  unequal,  it  is  impossible  to  regulate  a  clock  or  chronometer  so 
that  it  shall  accurately  follow  the  sun. 

To  avoid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of  time, 
a  fictitious  sun,  called  the  Mean  Sun,  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 
This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as  is  consistent  with 
perfect  uniformity  of  motion ;  it  is  sometimes  in  advance  of  it,  and  sometimes  behind  it,  the 
greatest  deviation  being  about  16  minutes  of  time. 

Mean  Solar  Time,  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
mean  sun.  The  clocks  in  ordinary  use  and  the  chronometers  used  by  navigators  are  regulated 
to  mean  solar  time. 

True  J  or  Apparent  Solar  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difierence  between  apparent  and  mean  time  is  called  the  Equation  of  Time.  By  means 
of  it  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time  be  given, 
the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the  equation  of 
time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found,  on  page  I  of 
the  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time  is  obtained  by 
applying  the  equation  of  time  as  directed  by  the  precept  on  page  II  of  the  Calendar. 

Sidereal  Time. — Sidereal  time  is  measured  by  the  daily  motion  of  the  stars;  or,  as  it  is  used 
by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true  right  ascen- 
sions of  the  stars  are  counted.  This  point  is  the  vernal  equinox,  and  its  hour-angle  is  called 
Sidereal  Time.    Astronomical  clocks,  regulated  to  sidereal  time,  are  called  sidereal  clocks. 
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A  Sidereal  Day  is  the  interval  of  time  between  the  trcmsit  of  the  vernal  equinox  over  any 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  about  3™  56*  shorter  than 
the  mean  solar  day;  365^  solar  days,  or  a  year,  being  divided  into  366^  sidereal  days.  It  is 
divided  into  24  hours.  The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the 
instant  of  the  passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its 
return  to  the  same  meridian.  About  March  21st  of  each  year  the  sidereal  clock  agrees  with  the 
moan  time,  or  ordinary  clock;  and  the  former  gains  on  the  latter  about  3°*  56*  per  day,  so  that 
at  the  end  of  a  year  it  will  have  gained  an  entire  day,  and  will  again  agree  with  the  mean  time 
clock. 

Day. — The  Civil  Day,  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours  from  one  midnight  to  the  next  following.  The  hours  are  counted 
from  0  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from  0  to  12  from 
noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hours  each ;  of  which  the  firsn 
is  marked  A.  M.,  and  the  last  is  marked  P.  M. 

The  Astronomical  Day  commences  at  noon  on  the  civil  day  of  the  same  date.  It  also  com- 
prises twenty-four  hours ;  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of  one  day  \p 
that  of  the  next  following.  The  astronomical  as  well  as  the  civil  time  may  be  eithe^^  apparent 
or  mean,  according  as  it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  period 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  period 
of  the  civil  day  corresponds  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9th, 
2  o^clock,  A.  M.,  civil  time,  is  Jahuary  6th,  14^^,  astronomical  time;  and  January  9th,  2  oVlock, 
P.  M.,  civil  time,  is  also  January  9th,  2^',  astronomical  time.  The  rule,  then,  for  the  transfor- 
mation of  civil  time  into  Eistronomical  time  is  this:  —  If  the  civil  time  is  marked  A.  M,,  take  one 
from  the  day  and  add  twelve  to  the  hours,  and  the  result  is  the  astronomical  time  wanted;  if  the 
civil  time  is  marked  P.  M.,  take  away  the  designation, P,  M,,  and  the  astronomical  time  is  had 
vrithout  further  change. 

To  change  astronomical  to  civil  time,  we  simply  write  P.  M.  after  it,  if  it  is  less  than  12 
hours.  If  greater  than  12  hours,  we  subtract  12  hours  from  it,  add  I  to  the  days,  and  torite 
A,  M.  For  example,  January  3d,  23  hours,  astronomical  time,  is  January  4th,  11  o'clock, 
A.  M.,  civil  time. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  west,  added  to  the  local 
time,  or,  when  east,  subtracted  from  the  local  time,  the  result  is  the  corresponding  Greenwich 
time.  If  the  local  mean  time  is  used,  the  result  is  the  Greenwich  mean  time,  which  ordinarily 
is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether  we  use  mean  or 
sidereal  time. 

THE  CALENDAR. 

The  Calendar  is  divided  into  twelve  months;  and  to  each  month  are  assigned  eighteen  pages, 
the  contents  of  which  are  as  follow:  — 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day,  The  Sm«'«  Apparent  Right 
Ascension,  and  Declination,  and  the  Equation  of  Time.  Adjoining  columns  contain  the  differ- 
ences of  these  quantities  for  one  hour.  By  multiplying  this  diiference  by  the  hours  and  parts 
of  an  hour  from  Grec;nwich  apparent  noon,  and  adding  the  amount  to,  or  subtracting  it  from, 
the  quantity  at  noon,  occording  as  that  quantity  is  increasing  or  decreasing,  we  obtain  the  value 
of  any  quantity  for  any  g'ven  (Greenwich  apparent  time.  The  hourly  diflerences  are  given  for 
the  instant  of  apparent  noon  at  Greenwich,  and,  when  greater  accuracy  is  required,  should  be 
first  interpolated  for  half  the  hours  and  parts  of  an  hour  of  the  Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  apparent 
time  is  0'^  0™  0*.  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that  instant  the 
Greenwich  apparent  time,  or  time  after  Greenwich  apparent  noon;  if  east,  it  is  time  before 
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Oreenwich  apparent  noon.  The  longitude  of  any  place  is  therefore  employed  in  reducing  the 
quontities  on  this  page  to  apparent  noon  at  the  place. 

Xhe  right  ascension  of  the  sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon.  The 
difierence  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the  error  of  the 
clock  on  sidereal  time. 

The  declinat'on  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is  required 
in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  page  I : — 

Let  the  sun's  declination  be  required  at  apparent  noon,  1866,  May  30,  at  a  place  whose 
longitude  is  180°  20^,  or  12^  1"  20"  -west  from  Greenwich. 

h      m      8 
Local  apparent  time  May  30,        0      0      0 

Longitude  from  Greenwich  (adQitive)  .       12      1     20 

Greenwich  apparent  time    .  .  May  30,       12       1     20 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is  12^.022 
af\er  Greenwich  apparent  noon  on  May  30,  or  11^.978  before  Greenwich  apparent  noon  on 
May  31. 

On  page  74  of  the  Ephemeris  we  find  that  the  change  of  declination  in  one  hour  is 


May  30,  at  Greenwich  apparent  noon  22.14 

May  31,  at  Greenwich  apparent  noon  21.19 

Difference  for  one  day  .....  0.95 

If  we  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difference  for  the  time  which 
is  half  way  between  Greenwich  noon  and  the  time  of  observation';  that  is,  for  6  hours  after 
Greenwich  noon  of  the  30th,  this  being  half  of  12  hours.  Six  hours  is  0.25  of  a  day;  so  the 
calculation  is  as  follows  — 

Differencit  for  one  hour,  May  30     .  22.14 

Change  for  one  day  (or  0".95)  X  0.25       .  .  .        '  0.24 

Difference  at  6  hours  after  noon  21.90 

21  ".90  X  12.022  =:263".3=:  4' 23".3 

Declination  at  Greenwich  noon,  May  30   .  .  N^  21  4ti    6.6 

Change  in  12.022  hours  (additive)  "...  4  23.3 

Sun*s  declination  at  lime  of  observation    .  .  N.  21  52  29.9 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better  to 
count  the  longitude  backward  from  this  nearest  noon.  Thus,  in  the  example  just  given,  the  time 
is  11'*.978  before  Greenwich  noon  of  May  31;  half  this  interval  is  about  0.25  of  a  day,  and 
the  hourly  motion  for  the  middle  of  the  interval  is  2P'.43.     Then,  we  find:  — 

O  t  It   ^ 

Declination  at  Greenwich  noon,  May  31  .    N.  21  56  46.6 

Product  of  21".43X  11. 978=256" .7  (subtractive)  4  16.7 

Sun's  declination  at  time  of  observation  .  .    N.  21  52  29.9 

It  will  always  be  well  to  make  the  calculation  by  both  methods,  as  their  agreement  will  show 
both  to  be  right. 

At  sea  it  is  ordinarily  sufiicient  to  have  the  declination  to  the  nearest  half  minute;  and  the 
reduction  may  be  found  by  Table  V  of  Bowditch's  American  Practical  Navigator. 

The  equation  of  time,  as  has  been  before  explained,  is  the  number  of  minutes  and  seconds  to 
be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an  observation  of  the 
sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the  manner  in  which  the 
equation  is  to  be  applied.  When  there  is  a  change  in  the  course  of  the  month  from  addition 
to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two  different  directions 
are  separated  by  a  line,  while  a  corresponding  line  below  points  out  the  dates  between  which  the 
change  takes  place.  The  equation  of  time,  as  given  on  page  I,  is  the  mean  time  of  apparent 
noon,  or  the  hour-angle  of  the  mean  sun  at  that  instant. 
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The  Sttn*s  Semidiameter^  and  the  Sidereal  Time  of  Semtdiameier  Passing  Meridian  are  also 
given  on  page  I.  The  sun's  semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or  lower 
limh  of  the  sun  to  the  altitude  of  the  centre ;  and  in  reducing  the  angular  distance  of  the  limb 
from  the  moon  or  some  other  object,  to  the  distance  from  the  centre  of  the  sun.  The  sidereal 
time  of  semidiameter  passing  the  meridian  is  employed  in  obtaining  the  passage  of  the  sun's 
centre  over  the  vtrires  of  a  transit-instrument,  when  the  passage  of  one  limb  only  has  been 
observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit  of  the  first,  or 
western,  limb;  and  to  be  subtracted  from  the  time  of  transit  of  the  second,  or  eastern,  limb. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun*s  Apparent  Right  Ascen- 
sion^ and  Declinationy  the  EqtuUion  of  Time^  and  the  Sidereal  Time  of  Mean  Noon.  The 
hourly  changes  of  these  quantities  are  also  given,  and  may  be  used  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated  for  half  the  Greenwich 
time,  when  great  precision  is  required,  in  the  way  described  in  explaining  the  calculation  of  the 
declination. 

The  right  ascension  and  declination  on  pages  I  and  II  are  afiected  by  aberration,  and  there- 
fore denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  used  when  the 
mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out  of  the  meridian, 
when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to  mean  time.  The  quan- 
tities on  this  page  can  be  reduced  to  mean  noon  of  any  place  by  interpolating  for  the  longitude, 
as  in  the  example  of  the  sun's  declination  on  the  preceding  page. 

The  sun's  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and  the 
sun's  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun,  and 
the  latitude  from  observations  out  of  the  meridian.  The  heading  of  the  column  directs  the 
manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,,  as  given  on  page  II,  is  the  apparent  time  of  mean  noon;  and  is 
equivalent  to  the  hour-angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  sun  at  Greeewtch 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using 
the  hourly  difierenge,  9*.8565 ;  or  by  Table  III,  appended  to  this  volume,  for  reducing  intervals 
of  mean  solar  to  sidereal  time.  Table  LI  of  Bowditch's  Navigator  may  be  used  for  the  same 
purpose  when  only  the  nearest  quarter  of  a  second  is  required. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean 
sun,  are  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Greenwich  mean 
time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained:  this  being  added  to  the 
local  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in  con- 
verting sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  sidereal  time, 
gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the  corresponding  reduc- 
tion uf  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended  to  this  volume,  or 
Table  LI  I  of  Bowditch's  Navigator^  will  give  the  mean  time  required.  This  reduction  may 
also  be  found  by  multiplying  9*.8296  by  the  hours  and  parts  of  an  hour  of  the  given  sidereal 
time. 

As  examples  of  the  use  of  page  II :  — 

L — Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1686,  May  15, 
9h  2m  3o>^  A.  M.,  mean  time,  at  a  place  whose  longitude  is  100*  lO',  or  6^  40™  40",  west  of 

Greenwich. 

h    m    • 
Local  aBtronomical  mean  time  May  14,        21     2  30 

Longitude  from  Greenwich  (additive)  6  40  40 

Greenwich  mean  time .  ....  May  15,  3  43  10=s:iii.7194 
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Sun*s  Right  Ascension.  Equation  of  Time, 

h    m     5  m      5 

May  15,  Greenwich  noon  .    3  28  41.46  May  15,  noon  3  51.37  (additiye). 

H.  D.  9-.H73  X  3.7194  .        .  +    0  36.78  H.  D.  —  0>.017  X  3.72  .  —    0.06 

3  29  18.18  3  51.31 

In  this  case,  the  hourly  differences  interpolated  to  half  the  interval,  or  }^.0  after  noon,  have  been  used. 
The  equation  of  time  in  this  example  is  additive  to  mean  time.     Its  reduction  could  also  have  been  found 
by  Table  VI,  A.,  of  Bowditch's  Jfavigatovy  but  to  seconds  only. 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have :  — 

h    m     s 
May  15,  Sidereal  Time  (at  Greenwich  mean  noon).  .      3  32  32.84 

Hourly  Difference  9-.8565  X  3.7194 +    0  36.66 

Add  the  local  astronomical  mean  time  .    21    2  30.00 

The  required  sidereal  time  is  (rejecting  24^)  .      0  35  39^0 

The  reduction  0™  36*.66  could  have  been  found  in  Table  HI  corresponding  to  the  Greenwich  mean  time 
2^  43»  10«.    Also,  by  Table  LI  of  Bowditch's  Navigator^  the  reduction  is  0«  36>.7. 

3. — On  1886,  May  15,  A.  M.,  at  a  place  whose  longitude  is  109®  1(K  W.,  suppose  the  sidereal 
time  to  be  0^  36™  37M6,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  May  14;  the  longitude  in  time,  4'6ii  40™  40*,  or  -(-6'' .678. 

h   m     8 
May  14,  Sidereal  Time  (at  Greenwich  mean  noon)  .      3  28  36.28 

The  H.  D.  9«.8565  x  6.678,  or  the  reduction  for  6^  40"  40«  in  Table  III         .     +    1     5.82 

The  sidereal  time  of  local  mean  noon  .  .      3  29  42.10 

The  given  sidereal  time  (-f-24^,  if  necessary  for  the  following  subtraction)     24  36  37.16 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon  .    21    6  55.06^^21^.11529 
—  9«.8296  X  21.1 1529,  or  the  reduction  for  21»»  6«»  55-.06  in  Table  II .  .    --    3  27.55 

The  required  astronomical  mean  time  is  May  14,    21     3  27.51 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun*s  Tnte  Longitude  and 
Latitude^  and  the  Logarithm  of  the  Radiits  Vector  of  the  Earth,  The  longitudes  of  the  sun 
are  the  true  longitudes,  not  corrected  for  aberration.  The  longitude  is  given  in  two  columns, 
headed  k  and  X'\  A  representing  the  sun^s  longitude  counted  from  the  true  equinox  of  the  date; 
and  X\  the  same  co-ordinate  counted  from  the  mean  equinox  of  the  beginning  of  the  year, 
(January  0^.0).  A  column  of  hourly  differences  enables  the  computer  to  obtain  the  sun^s 
longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the  radius  vector 
are  likewise  given.     The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon ;  that  is,  tl\p  number 
of  hours,  minutes  and  seconds  af^er  Greenwich  mean  noon  when  the  first  point  of  Aries  passes 
the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian  by  interpolating  for  the  long- 
itude, or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  —  9*.8296.  The 
reduction,  however,  can  be  taken  directly  from  Table  II  for  reducing  intervals  of  sidereal  time 
to  mean  solar  time ;  or,  approximately,  from  Table  LII  Bowditch's  Navigator, 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on  page  II. 
As  au  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  sidereal 
time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean  time  of  sidereal  noon  should 
be  taken  out  for  May  13,  that  is  the  preceding  astronomical  day. 

h    m     s 
May  14,  the  mean  time  of  Greenwich  sidereal  noon  is  .    20  2S     1.98 

The  H.  D.  —  9«.8296  X  6.678,  or  the  reduction  for  long.,  Table  U    ~     1    5.64 

The  mean  time  of  local  sidereal  noon  .  20  26  56.34 

Add  the  given  sidereal  time    ......  0  36  37.16= 0^' .61 03 

The  sum  is  .  21     3  33.50 

—  9«.8296  X  0.6103,  or  the  reducUon  for  0>»  36"  37«.2  in  Table  II    .  —    0    6.00 

The  required  astronomical  mean  time  May  14,    21     3  27.50 
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Page  IV  contains  The  Moon^s  Semidiameter  and  Equatorial  Horizontal  Parallax^  for  each 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced  to  any  other 
Greenwich  mean  time,  in  the  same  way  as  the  sun's  declination  and  the  equation  of  time  in  the 
preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences,  shows  whether 
the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon's  semidiameter  may  be  readily  found  by  multiplying  the  reductioo 
of  the  horizontal  parallax  by  0.272.  It  may  also  be  obtained  from  Table  XI  of  Bowditch's 
Navigator^  or  by  simply  computing  the  proportional  part. 

If,  for  example,  the  semidinmeter  of  the  moon  is  to  be  taken  out  for  18b6,  Muy  1,  10'',  P.  M.,  Green- 

wich  mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  May  1  is  4".7; 

then, 

as  U^   :    I0»«  =  4''.7   :  3".9,  ' 

which  is  the  correction  to  be  added  to  the  semidiameter  at  noon,  because  the  semidiameter  is  increasing. 

The  moon's  semidiameter  then,  for  May  1,  10^,  is  15'  1  I'M  +  0'  3".9,  or  15/  15".0. 

The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of  the  moon. 
When  great  precision  is  needed,  the  hourly  diflferences  should  be  first  interpolated  for  half  the 
interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied  to  the  horizontal 
parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  qf  the  Moon^s  Upper  Transit  at  Greenwich,^  which  is  given  on  page  IV  to 
tenths  of  a  minute,  is  also  accompanied  with  a  column  of  differences  for  one  hour  of  longitude,  by 
means  of  which,  having  the  longitude  turned  into  time,  the  local  time  of  the  moon's  meridian  pass- 
age  at  any  other  place  may  be  computed.  The  reduction  may  be  taken  from  Bowditch's  Table 
JCXVIII  by  simple  inspection.  The  last  column  of  this  page  oontauns  the  Age  of  the  moon,  or 
the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Pages  V — XII  contain  The  Moon^s  Right  Ascension^  and  Declination^  for  each  day  and  hour 
of  Greenwich  mean  time.  They  are  accompauied  with  columns  of  differences  for  one  minute, 
which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required  for  taking 
out  these  quantities,  may  be  taken  from  a  well-regulated  chronometer,  or  obtained  by  applying . 
the  longitude,  turned  into  time,  to  the  local  mean  time  of  the  observer.  The  right  ascensioD, 
or  declination,  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean  time;  the  Diff./or  1 
Minute  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Greenwich  time;  and  the  product 
added  to,  or  subtracted  from,  the  quantity,  according  as  the  quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1886,  May  1, 
IQh  iQm  3^*^  astronomical  mean  time  at  Greenwich  :  — 

Right  Ascension.  Declination. 

May  I,  10b 0  57  26.59 N.    §  23  54!3 

Diff.  2-.0067  X  10.500                           -f  21.07             9".91 8  x  10.500  +  I  44.1 

May  1,  I0hl0™30«     .  0~^7~47.66 N.    3  25^8.4 

The  differences  interpolated  for  5">.2  =  0^.09  are  for  the  right  ascension  2>.0069,  and  for  the  declination 
9".917,  which  may  be  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  of  the  Moon  and  the  dates  of  the  Moon^s  Perigee  and 
Apogee,  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII — XVIII  contain  the  Lunar  DistanceSy  or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixed  stars, 
as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for  every  thin! 
hour  of  Greenwich  mean  time,  beginning  at  noon;  the  dates  are  therefore  astronomical.  All  the 
distances  that  can  be  observed  on  the  same  day  are  grouped  together  under  that  date ;  and  the 
columns  are  read  from  left  to  right,  across  both  pages  of  the  same  opening.  The  letter  W.  or  E. 
is  affixed  to  the  name  of  the  sun,  planet  or  star,  to  indicate  that  it  is  on  the  west,  or  east,  side  of 
the  moon. 
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An  observer  on  the  earth's  surface  having  measored  a  lunar  distance,  corrected  it  for  errors  of 
his  instrument  and  for  the  semidiameter  of  the  objjects,  and  cleared  it  from  the  effects  of  refraction 
and  parallax,  finds  the  true,  or  geocentric,  distance ;  that  is,  the  distance  as  it  would  have  appeared 
from  the  centre  of  the  earth  at  the  moment  of  observation.  With  this  distance  and  the  distances 
in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the  Greenwich  mean  time  of  the  observa- 
tion can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  every  two  suc- 
cessive distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  V^;  or,  as 
it  is  usually  calledi  the  Proportional  Logarithm  qf  the  Difference.  It  is  given  for  the  middle 
instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  rule : — 

F'ind  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls ;  take  out  the 
nearest  of  these,  the  hours  of  Greentoich  time  over  tV.,  and  the  P.  L.  of  Diff.  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac;  and 
from  the  proportional  logarithm  of  this  difference^  as  found  in  the  Navigator^  subtract  the 
P.  L.  of  Diff.  taken  from  the  Almanac. 

The  result  is  the  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time,  taken  from  the  Almanac^  when  the  earlier  Almanac'distance  is  used ;  to  be 
subtracted  from  the  hours  of  Greenwich  time^  when  the  later  Almanac-distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the  Almanac- 
distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  the  sum  will  be  the  common  logarithm  of  the 
correction  to  bo  applied  to  the  hours  of  Greenwich  time.  The  Table  of  Logarithms  qf  small 
Arcs  in  Space  or  Time,  given  at  the  end  of  the  volume  for  1871,  saves  the  operation  of  reducing 
degrees  (or  hours)  and  minutes  to  seconds,  and  the  reverse.  • 

As  the  P.  L.  of  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  uiethods  just 
described  may  not  be  suflBciently  exact.  To  correct  it  for  such  variation,  or  second  difference,  take 
the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it  in  the  Ephemeris,  (or, 
more  strictly,  half  the  difference  of  the  preceding  and  following  ones).  With  this  difference,  and 
the  first  correction  of  the  Greenwich  time  already  found,  enter  Table  I,  appended  to  this  volume, 
and  take  out  the  corresponding  seconds,  which  are  to  be  added  to  the  approximate  Greenwich 
time  when  the  Prop.  Logs,  in  the  Ephemeris  are  decreasing;  and  subtracted  when  they  are 
increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has  noted 
tlie  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer- time  and  the  Green- 
wich mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found  from  the  lunar 
distance.  In  this  way  lunar  distances  can  be  used  as  a  check  upon  the  chronometer.  By  a 
series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon,  the  chronoraeter-en-or 
mav  £renemllv  be  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude  of  one 
of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  corrected  for  change 
of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the  Greenwich  time  found  from 
the  lunar  distance  will  be  his  longitude.  A  longitude  derived  by  this  method  should  always  be 
considered  as  uncertain  by  5^  or  more. 

As  an  example,  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  1886,  Feb.  10, 
about  6^  of  Greenwich  mean  time,  the  corrected  distance  of  the  moon's  centre  from  that  of  the  sun  is 
7401  ()':__ 

Corrected  distance  .... 

Distance  in  the  Ephemeris,  Feb.  10,  VV* 

Difference  .... 

Time  from  Vl»i  (after)    .... 
Corr.  for  2d  Diff.,  Table  I  .  .  . 

Greenwich  mean  time,  Feb.  10  .  .      7  10  23.5 
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0         1       n 

74  10  0 

73  35  25 

P.  L. 

0.3082 

0  34  35 

P.  L. 

0.7164 

ti  m   a 

P.  L. 

0.4082 

+1  10  19 

+     4.5 
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By  a  table  of  common  logarithmfl,  or  a  table  of  logarithms  of  small  arcs,  the  reduction  of  the  Greenwich 
time  would  be  found  thus:  — 

From  Ephemeris  .                                                .                                    .    P.  L.    0.3082 
Diff.  of  distances,  34'  35''  =  2075" log       3.3170 

Red.  of  Greenwich  time,  +  ]>  10™  19>  =  4219-  .  .  .log       3.6252 

The  result  is  the  same  as  by  the  previoufl  method. 

Pages  218 — 249  contain  the  geocentric  ephemerides  of  the  seven  major  planets.  The  posi- 
tions are  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  aberration ; 
they  are,  therefore,  apparent  positions.  All  the  data  except  meridian  passage  are  given  for  the 
moment  of  Greenwich  mean  noon.  The  column  Meridian  Passage  gives  the  hour,  minute  and 
tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which  occurs  next  after  the 
noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  requireil  whenever  it  has  been  observed 
for  time,  latitude  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  mean 
time  is  the  same  as  in  the  examples  for  the  sun,  previously  given.  The  local  mean  time  of 
passage  across  any  other  meridian  can  be  found  by  dividing  the  daily  differences  by  24,  and 
multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude  of  the  place.  The  product 
is  subtractive  from  the  time  of  Greenwich  psissage  when  the  place  is  east  of  Greenwich,  and 
additive  when  west.     The  corrections  can  never  exceed  one-half  the  change  for  one  day. 

Pages  250 — ^263  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the  log- 
arithms of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not  from  the 
true  equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the  date.  It  is, 
therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox  is  required.  The 
daily  motion  is  given  for  the  moment  of  Greenwich  mean  noon.  The  column  Reduction  to  Orbit 
gives  the  correction  to  be  applied  to  the  heliocentric  longitudes  in  order  to  obtain  the  longitude 
counted  along  the  orbit  of  the  planet.  This  longitude  is  equal  to  the  distance  of  the  node  from 
the  mean  equinox,  plus  the  distance  of  the  planet  from  the  node.  The  heliocentric  latitude  is 
counted  from  the  moving  plane  of  the  ecliptic.  The  Logarithm  of  RadiusVector  is  the  logarithm 
of  the  distance  of  the  centre  of  the  planet  from  that  of  the  sun,  at  each  Greenwich  mean  noon 
given  in  the  first  column.  The*  two  last  columns  give,  in  the  same  way,  the  logarithm  of  the 
true  distance  of  the  centre  of  the  planet  from  that  of  the  earth.  The  one  column  gives  the 
quantity  for  the  Greenwich  noon  indicated  on  the  left  hand  side  of  the  page,  and  the  other  for 
the  noon  which  is  midway  between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury, 
this  intermediate  date  is  mean  noon  of  the  day  immediately  following;  in  the  case  of  Venus, 
Mars,  Jupiter,  and  Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the  case  of 
Uranus  and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — 271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to  the 
centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as  the  circle 
and  point  of  reference.  Each  co-ordinate  is  given  first  for  Greenwich  mean  noon,  and  in  the 
column  following  for  mean  midnight  of  the  same  day.  The  columns  Reduc.  to  Mean  Eq^x  of 
Jan,  0  give  the  corrections  to  be  applied  to  the  co-ordinates  for  noon  in  order  to  obtain  the  cor- 
responding co-ordinates  referred  to  the  mean  equator  and  the  mean  equinox  of  January  0. 

Pages  272 — 275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  noon 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  position  of  the  moon^s  equator  and  the  mean  longitude  of  the 
moon,  and  a  table  for  computing  the  libration  of  the  moon.  The  epochs  of  greatest  libration  of 
the  moon,  together  with  the  formulae  for  finding  the  libration  in  longitude  and  latitude  are  given 
on  page  418. 

Page  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal  elements 
arising  from  the  motion  of  the  equinox,  and  also  the  aberration  and  parallax  of  the  sun.  The 
column  Apparent  Obliquity  of  the  Ecliptic  (Hansen)  gives  the  true  inclination  of  tliw  earth'^ 
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equator  to  the  ecliptic,  without  correction  for  the  terms  depending  oo  the  moon's  longitude. 
The  Equation  of  Equinoxes  is  really  the  astronomical  nutation ;  that  given  In  Longitude  is  the 
correction  to  be  applied  to  the  longitude  of  the  body  referred  to  the  mean  equinox,  in  order  to 
obtain  that  longitude  as  referred  to  the  true  equinox.  When  the  correction  is  positive,  the  true 
longitudes  are  greater  than  those  referred  to  the  mean  equinox;  while  the  contrary  is  true  when 
the  correction  has  the  negative  sign.  The  equation  In  R.  A,  is  equal  to  that  in  longitude,  multi- 
plied by  the  cosine  of  the  obliquity  of  the  ecliptic. 

The  next  column  gives  the  Precession  of  Equinoxes  in  Longitude^  from  January  0  to  each  of 
the  dates  following.  The  Sun'*s  Aberration  is  the  quantity  which  is  to  be  applied  to  the  true 
longitude  of  the  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being  negative 
shows  that  the  apparent  longitude  as  affected  by  aberration  is  always  less  than  the  true  longitude. 
The  sun's  equatorial  horizontal  parallax,  given  in  the  next  column,  is  the  angle  subtended  by  the 
radius  of  the  earth's  equator,  as  seen  from  the  centre  of  the  sun. 

PART  II--THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  280  contains  the  formulae  for  reducing  the  positions  of  the  fixed  stars,  using  the  notation 
of  Bessel,  and  the  constants  of  Peters  and  Struve.  The  formulae  by  which  the  star-numbers 
are  computed  are  also  given. 

Pages  281 — 284  contain  the  logarithms  of  the  Besselian  Star-NumberSj  A^  J?,  C,  D,  for  each 
Washington  mean  midnight.  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
beginning  of  the  Besselian  fictitious  year  to  its  apparent  place  at  the  dates  for  which  the  numbers 
are  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair  of  quantities 
A  and  B  must  be  interchanged  with  the  pair  C  and  J);  that  is,  A  must  be  interchanged  with  C, 
and  B  with  D,  In  the  first  column  along  with  the  solar  day  is  given,  for  certain  dates,  the  side- 
real hour  and  tenth  of  midnight.  The  sidereal  time  for  which  any  set  of  quantities  is  given  can 
be  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a*  star  to  apparent  place  by  the  Besselian 
star-numbers :  — 

Cmnputofion  of  the  appartni  plaee  of  a  AquH^for  1886,  July  12,  ybr  the  upper  transit  at  Washington, 

(Star-Catalogue)    log  a       0.4611  log  6       7.6484  lo^c        8.4753  log  d       8.78l3ii 

(Page  283)              log  ^      9.6275  log  B      0.9635  log  C      0.8214  log  i>      1.2816  f» 

(Star-Catalogue)    log  a'      0.9487  log  6'      9.9525  log  c'      9.7502  log  d'      8.8197 

log^a    0.0886  log  Bb  8.6119  log  Cc    9.2967  log  Dd  0.0629 

log  A  a'  0.5762  log  B  b'  0.9160  log  Cc'  0.5716  log  Dd'  0.1013  M 

J|f«i«PZ«ce,  1886.0,  (page  300)      a„  =  19  45  13'.277  ^^  =  +8  34  4!34 

Aa=  +  1.226  Aa'=  +  3.77 

Bb=  -\-  0.041  j9A'=  +  8.24 

Cc=  -\-  0,198  Cc'^  +  3.72 

Dd==  +  1.156  D<f'=  —  1J» 

E    ==:  —  0.001  r//'=  -f  0.20 

r  fi=  +  0.019  

Apparent  Place,  1886,  JitZy  12,        a  =19  45  1.5.92  rf  ==  +   8  34  19.01 

Pages  285 — 292  contain  the  Independent  Star- Numbers^  which  can  be  used  for  the  same  pur- 
pose. The  column  t  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious  year  to 
each  date.  These  quantities  are  connected  with  those  of  Bessel  by  the  relations  given  on  page 
280,  where  are  also  found  the  formulae  and  precepts  for  the  application  of  both  systems  of 
numbers.  In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  have  the  values  of  the  star- 
constants,  cf,  ft,  c,  <i,  a',  ft',  &,  d\  The  independent  star-numbers,  are  given  in  order  that  the 
apparent  place  of  the  star  may  be  determined  when  it  is  not  convenient  to  compute  these 
numbers. 
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The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  independent 
star-numbers :  — 


h     m 

cxo  — 19  45.2 

rfo  =  +  S 

34.1 

h     m 
G=:  3    8.9  > 

H=  10  43.7  > 

<'*"»        bXZ-  1£J 

log  Vr                 3i»39 
(Page  289)  iog^                  1.0977 
log  sin  (G+Oo)  9.4527  fl 
log  tan  do           9.1780 

log  ig                8.8239 
log  h                  1.3063 
log  sin  (H+Oo)  9.9965 
log  sec  do           0.0049 

is)  = 

(A)   = 

19  45  13.277 
+    1.302 
~    0.036 
+    1.364 

»og(^) 

8.5523  n 

log  (h)               0.1316 

rti  «= 

+    0019 

ApparMi  Bight 

^««eii«ioi»  SB 

19  45  15.92 

(Page  289)  log^                  1.0977 
log  COB  (O+Oo)  9^18 

iogik                  1.3063 
log  cos  (H+GEo)  9.0996f» 

do   =+   8  34'    4!34 

log  (^) 

1.0795 

log  sin  do           9.1731 

(^  = 

+  12.01 

log* 

log  COS  do 

0.4584 
94)951 

log  {hf)              9.5790  » 

(A0« 
(0    = 

-    0.38 

+    2.64 

log  (0 

0.4535 

- 

Apparent  DeelinaHon  =  +    8  34  19.01 

Pages  293 — 301  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  the  fictitious  year  1886,  or  the  moment  when  the  sun^s  mean  longitude  is  28ff. 

The  annual  variations  are  to  be  considered  as  the  differential  coefficients  of  each  co-ordinate 
with  respect  to  the  time  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a  working-catalogue 
for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  circumpolar  stars  is 
given  in  duplicate,  one  position  being  for  the  upper  and  the  other  for  the  lower  culmination. 
The  positions  for  the  lower  culmination  are  marked  S.  P.  In  this  case,  the  right  ascensions  are 
the  sidereal  times  at  which  the  star  crosses  the  lower  meridian ;  and,  in  order  to  have  the  expres- 
sions for  the  co-ordinates  congruous  in  all  cases,  the  declinations  are  counted  from  the  equator 
through  the  north  pole,  and  therefore  exceed  90°.  The  time  pf  observation  and  setting  of  the 
circle,  in  order  to  find  a  star  on  the  meridian,  are  then  obtained  uniformly  for  all  the  stars. 

Beginning  with  the  volume  for  1882,  the  number  of  stars  has  been  greatly  increased,  in  order 
to  make  the  list  more  useful  to  field-astronomers.  In  order  to  show  at  a  glance  these  additional 
stars,  they  are  indicated  in  the  list  by  an  asterisk.  * 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  polar  stars,  a,  d,  and  X  Ursse 
Minoris,  and  51  Cephei,  for  every  upper  transit  at  Washington.  They  include  the  terms  depend- 
ing on  the  moon's  longitude.  The  mean  solar  time  of  transit  is  given  in  the  column  Mean  Solar 
Date,  in  order  that  each  transit  above  and  below  the  pole  may  be  readily  identified.  Suppose, 
for  example,  that  the  transit  of  Polaris  below  the  pole  on  January  26th  is  to  be  found,  and  we 
wish  to  know  whether  it  precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  302, 
we  find  that  the  upper  transit  occurs  January  26.2 ;  the  lower  transit,  therefore,  occurs  January 
26.7  But,  the  lower  transit  following  that  of  July  1st  (page  308),  does  not  take  place  until  July 
2.3.  Hence,  the  lower  transit  of  July  1st  precedes  the  upper  one  of  the  same  date.  A  transit 
occurring  very  nearly  at  noon  may  also  be  identified  without  a  computation  to  ascertain  the 
actual  mean  date,  by  simply  noting  the  tenth  of  a  day  in  the  column  of  Mean  Solar  Date. 

Pages  314 — 364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places  <d 
those  stars  of  the  preceding  list  which  are  not  marked  with  an  asterisk.  The  mean  solar  date 
in  each  lef^  hand  column  gives  the  day  and  tenth  of  the  transit;  so  that  each  intermediate  transit 

*  A  supplement  to  the  Ephemeris  for  1884,  containing  the  apparent  right  asoeiisions  of  these  additioBal 
stars  for  the  years  1881—1884,  has  been  issued. 
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may  be  readily  identified.  Along  with  each  co-ordinate  is  given,  in  small  type,  the  change  for 
ten  days.  This  quantity  is  to  be  regarded  as  the  differential  coefficient  corresponding  to  the 
dates  for  which  the  star-places  are  given. 

Pages  365 — 376  contain  the  apparent  right  ascensions  of  all  stars  marked  with  an  asterisk  in 
the  list  of  mean  places,  llie  apparent  right  ascension  of  each  star  is  given  only  for  that  part 
of  the  year  when  it  may  readily  be  observed  on  the  meridiem.  In  the  case  of  circumpolar 
stars,  the  right  ascensions  for  lower,  as  well  as  upper,  transit  are  given. 

Pages  377 — 384  contain  the  apparent  right  ascension,  declination,  and  semidiamter  of  the  sun, 
and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give  the  seconds  of 
right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment  of  transit  of  the 
sun^s  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of  right  ascension,  and 
the  degrees  and  minutes  of  declination  are  the  same  for  both  mean  and  apparent  noon.  In  case 
they  would  have  differed,  the  minute  which  would  have  been  numerically  larger  is  diminished 
by  one,  and  the  seconds  increased  by  sixty,  so  that  there  is  always  a  correspondence  between 
the  two  numbers.  The  hourly  motions  in  right  ascension  and  declination  are  given  for  the 
moment  of  mean  noon,  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent  time  in 
order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each  number  as 
given  is  the  mean  time  of  transit  of  the  sun^s  centre  over  the  meridian  of  Washington,  counted 
from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the  same  as  in  the  JSpAem- 
eris  for  the  Meridian  of  Greenwich, 

Pages  385 — 392  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of  the 
moon,  at  the  moment  of  transit  over  the  meridian  of  Wsishington.  The  mean  time  given  in  the 
second  column  is  that  of  transit  of  the  moon's  centre  over  this  meridian.  The  differences  for 
one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of  transit  over  a  meridian 
one  hour  west  of  Washington  exceed  those  given  in  the  column  Mean  Time  of  Transit^  supposing 
the  rate  of  change  to  be  uniform  and  equal  to  what  it  is  at  the  moment  of  transit  over  the  merid- 
ian of  Washington.  The  next  four  columns  need  no  especial  explanation,  except  that  the 
differences  for  one  hour  of  longitude  are  computed  as  if  the  motion  of  the  moon  in  right  ascen- 
sion were  uniform.  By  means  of  them,  the  position  of  the  moon  can  be  computed  with  astro- 
nomical accuracy  at  the  moment  of  transit  over  any  meridian  not  exceeding  one  hour  in  longi- 
tude from  that  of  Washington,  by  taking  account  of  second  differences.  With  greater  longitudes 
of  the  place,  the  accuracy  of  the  result-  obtained  in  this  way  will  diminish.  The  columns  of 
sidereal  time  of  semidiameter  passing  meridian,  etc.,  do  not  seem  to  need  any  explanation, 
except  that  they  all  refer  to  the  moment  of  transit.  The  column  Bright  Limhs  is  given  to 
indicate  to  the  observer  which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so 
nearly  full  that  they  can  be  well  observed,  both  are  indicated;  and  the  one  which  is  deficient  is 
printed  in  smaller  type.  When  the  illumination  is  so  nearly  equal  that  no  choice  can  be  made 
between  them,  both  are  printed  in  large  type. 

Pages  393-r-409  contain  the  geocentric  apparent  right  ascensions  and  declinations  of  the  seven 
major  planets,  and  their  semidiameters  and  horizontal  parallaxes,  for  the  moments  of  all  those 
transits  over  the  meridian  of  Washington  which  can  be  observed. 

PART  1/7— PHENOMENA. 

This  portion  of  The  American  Ephemeris  and  Nautical  Almanac  gives  the  principal  astro- 
nomical phenomena  of  the  year,  reduced  to  Washington  mean  time,  except  in  the  case  of  the 
eclipses  and  the  data  for  the  rings  of  Saturn,  which  are  given  in  Greenwich  mean  time. 

Pages  412 — 416  inclusive  contain  the  elements  necessary  for  computing  the  two  eclipses  of 
the  sun  which  occur  during  the  year. 

The  eclipse-elements  are  given  for  the  moment  of  conjunction  of  the  sun  and  moon  in 
right  ascension.     The  subsequent  tables  and  results  are  not,  however,  computed  from  these 
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elements  unchanged ;  but  from  the  accurate  positions  of  the  two  bodies  as  interpolated  for  each 
hour  of  the  eclipse.     The  principal  circumstances  of  each  eclipse  are  as  follow :  — 

On  the  line  ^^  Eclipse  begins''  is  given  the  Greenwich  mean  time  at  which  the  earth  first 
touches  the  moon's  penumbra,  and  the  longitude  and  latitude  of  the  point  of  touching. 

The  ^^  Central  eclipse  begins "  when  the  axis  of  the  moon's  shadow  first  touches  the  earth, 
and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

^^  Central  eclipse  at  noon "  indicates  the  moment  when  the  axis  of  the  shadow  is  coincident 
with  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth's  surface.  To  the 
observer  at  this  point,  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

^^ Central  eclipse  ends"  and  ^^  Eclipse  ends"  have  the  converse  meaning  of  the  beginning. 

Maps  of  the  Eclipses. — The  regions  in  which  each  eclipse  is  visible  are  shown  upon  the  maps 
giveu  in  connection  with  them.  From  these  maps  may  also  be  derived  the  approximate  deter- 
mination of  the  times  of  beginning  and  ending,  and  of  the  magnitude  of  the  eclipses  at  any  place. 
The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour  of  Greenwich  mean  time  and 
therefore  pass  through  all  the  places  where  the  eclipse  begins  or  ends  at  that  hour.  To  find  at 
what  hour  the  eclipse  begins  at  any  place,  we  determine  by  inspection  between  what  pair  of  these 
curved  lines  the  place  is  situated.  The  eclipse  will  then  begin  between  these  two  hours  of 
Greenwich  mean  time :  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  propor- 
tionally to  the  space  which  it  represents  on  the  map.  This  division  may  be  a  little  more  exact 
by  allowing  for  the  changes  in  this  space  as  indicated  by  their  varying  width.  The  Greenwich 
mean  time  thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1886,  March  5, 
begins  at  San  Francisco. 

We  find  this  point  to  be  situated  between  the  curves  of  10  hours  and  1 1  hours,  but  a  little 
nearer  to  the  former  than  to  the  latter.  Comparing  the  distance  of  the  place  from  the  former 
curve  with  the  distance  between  the  curves  of  10  hours  and  11  hours  we  find  it  to  correspond  to 
about  29  minutes,  and  increasing  this  by  one  minute  because  the  distance  between  the  curves  is 
increasing,  we  have  for  time  of  beginning  10^  30" — which  is  probably  within  2  or  3  minutes 
of  the  truth.     In  the  same  way  we  find  the  approximate  time  of  ending  to  be  12*^  42™. 

Changing  to  local  time  the  result  will  be :  — 

Greenwich  mean  time    ....     March  5, 
Longitude  west  of  Greenwich       ... 

Local  mean  time 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the  eclipse  may 
be  obtained  from  the  position  of  the  place  relatively  to  the  central  line^  and  to  the  limit.  On  the 
central  line,  the  eclipse  is  annular  or  total ;  while  on  the  limit,  the  limb  of  the  moon  only  grazes 
that  of  the  sun. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases  as  visible  at  any 
point  of  the  earth's  surface  may  be  obtained  from  the  Besselian  elements,  which  are  given  for 
every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  signification  is  as  follows:  — 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth,  perpendicular  to  the  right  line 
joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon's  shadow,  and 
the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this  plane  with  that  of 
the  earth's  equator  as  the  axis  of  X^  and  the  centre  of  the  earth  as  the  origin  of  co-ordinates. 
The  axis  of  Y  is  perpendicular  to  that  of  X,  and  directed  toward  the  north,  x  and  y  are  then 
the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow  intersects  the  fundamental  plane. 
The  angle  d.,  of  which  the  sine  and  cosine  are  both  given,  is  the  declination  of  that  point  of  the 
celestial  sphere  toward  which  the  axis  of  the  shadow  is  directed ;  this  direction  being  that  from 
the  earth  toward  the  moon  and  sun.  The  angle  fi  is  the  Greenwich  hour-angle  of  this  same 
point  of  the  celestial  sphere. 
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The  quantities  Z  and  V  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane,  I  cor- 
responding to  the  penumbra,  and  V  to  the  umbra,  or  annulus.  The  notation  is  that  of  CBAuyE- 
MBT^s  Spherical  and  Practical  Astronomy^  in  which  V  is  regarded  as  positive  for  an  annular, 
suad  negative  for  a  total,  eclipse. 

The  ^nglesy*  andy*^,  the  tangents  of  which  are  given,  are  the  angles  which  each  element  of 
the  respective  shadow-cones  makes  with  the  axis  of  the  shadow ;  or,  they  are  the  semi-angles  of 
the  two  cones. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  a?,  y  and  At,  in  one  minute, 
in  order  to  facilitate  the  interpolation  to  any  required  moment. 

The  method  of  computing  the  eclipse  from  the  given  elements  is  as  follows :  It  is  premised 
that  the  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the  observer  from 
the  axis  of  the  shadow  or  penumbra  is  equal  to  the  radius  of  the  latter  at  the  point  of  observa- 
tion.    To  find  such  distance  and  radius  we  compute — 

(1)  The  co-ordinates,  ^,  ^,  and  C,  of  the  observer,  at  some  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with  their  varia- 
tions for  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with  their 
variations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(3)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane  equal  to 
that  of  the  observer. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulae  and  directions  for  the  several  steps  in  the  computation  are  as  follow : — 

(1)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth's  equator,  which  are 

represented  by  />  cos  tp'  and  p  sin  y^,  p  being  the  distance  from  the  centre  of  the  earth,  and  ^'  the 

geocentric  latitude.     These  may  be  obtained  from  geodetic  tables,  or  may  be  computed  from  the 

following  table  by  the  formulae — 

p  cos  <p^  ss  F  cos  <p 

sin  if 
p  sm  <p'  =  -g- 

fp  being,  as  usual,  the  geographic  latitude. 

Table  for  Computing  the  Geocentric  Co-ordinates  qf  a  Plaeo, 


9 

LogJP. 

0.00000  , 
0.00001  \ 
0.00005  \ 
0.00010  \ 
0.00018  ^ 
0.00027  ,, 
0.00038  " 
0.00050  W 
0.00062  ^ 
0.00075  \\ 
0.00088  \i 
0.00101  \% 
0.00113  If 
0.00124  ^' 
0.00133  \ 
0.00141  I 
0.00146  \ 
0.00150  , 
0.00151  * 

Log  Q. 

V 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 

0.00302  ^ 
0.00300  i 
0.00297  i 
0.00292  \ 
0.00284  \ 
0.00275  „ 
0.00264  " 
0.00252  1^ 

0.00239  ;^ 

0.00226  ^ 
0.00213  ,3 
0.00201  \\ 
0.00189  7 
0.00178  *' 
0.00169  \ 
0.00161  \ 
0.00155  \ 
0.00152  \ 
0.00151  ^ 

EPH  86 — 39 — 5 


502  THE  AMERICAN  EPHEMEBIS. 

For  the  aasumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  elements  the 

values  of  sm  *{£,  cos  (2,  and  pi.     Put  : 
X^  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  observer  will  then  be:— 

^  sss  p  cos  ^  sin  {fjL"  X) 

yj  =  p  sm  ^  cos  d  —•  p  cos  ^  sin  d  cos  ( /ci  —  i  ) 
C  s=  /t)  sin  ^  sin  d  -^^  p  cos  ^  cos  d  cos  {ft  —  X) 
and  their  variations  in  one  minute  of  mean  time  will  be :  — 

e'  =  [7.6398]  io  cos  ^  cos  (^  -  ^) 

-if  =  [7.6398]  /o  cos  ?/  sm  J  sin  (^i  -  ;i )  =  [7.6398]  e  sin  d 
V  is  not  wanted. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  are  taken  from  the  tables  of  elements 
for  the  same  assumed  moment  of  Greenwich  mean  time,  together  with  their  variations  for  one 
minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consecutive  numbers.  The 
variations  for  one  minute  we  represent  by  a/  and  yf.  Their  logarithms  are  given  at  the  foot  of 
the  tables. 

(3)  The  distance  m  and  position-angle  ISl  of  the  axis  of  the  shadow  relative  to  the  observer, 
and  the  relative  motions,  n  and  JV,  are  computed  by  the  formulae :  — 

m  sin  AT  =  «  —  f 
m  cos  -W  ==  y  —  ly 
n  sin  JV  «  a/—  & 
n  cos  N  ==  y*—  if 

(4)  The  radius  1$  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental  plane 

is  computed  by  the  formula 

L  =  Z-Ctan/ 

I  and  f  being  found  in  the  table  of  elements,  and  C  computed  in  (1). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  end  of  the  eclipse, 

we  shall  have- 
in  =  L 

But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  r  to  the  aBsumed 
time  is  computed  thus :     Find  the  angle  ^  from  the  equation, 

m  sin  (M—  N) 

sm  <p  = ~ 1 

There  will  be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in  the 
second  quadrant  when  sin  </'  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth  when 
sin  v''  is  negative.  But,  simplicity  will  be  gained  by  taking  only  that  value  of  ^  for  which 
cos  </'  is  positive.  This  value  lies  between  the  limits  +  90®  and  —  90**.  The  correction  t  to 
the  assumed  time  will  be  found  in  minutes,  from — 

For  beginning :  _         m  cos  (M—  N)         L  cos  (^ 

~  n  n 

For  ending :  ^        m  cos  ( M  —  iV)         L  cos  ^ 

"~  n  It 

One  such  pair  of  values  of  r  cannot,  however,  give  the  times  of  both  beginning  and  ending 
with  accuracy.  To  attain  accuracy  we  must,  in  commencing  the  computation,  assume  two 
times,  one  as  near  as  practicable  to  that  of  beginning,  and  another  near  that  of  ending.  These 
approximate  times  may  be  derived  from  the  chart  of  the  eclipse.  We  shall  thus  have  two  pairs 
of  values  of  r.  The  computation  for  the  first  assumed  time  will  give  a  small  and  nearly  correct 
value  for  the  beginning  of  the  eclipse,  and  a  large  value  which,  added  to  the  assumed  time,  will 
give  an  inaccurate  time  of  ending.  The  computation  for  the  second  assumed  time  will  give  a 
small  and  nearly  correct  value  for  the  end,  and  a  large  negative  and  inaccurate  one  for  the 
beginning.  We  shall  thus  deduce  two  times  of  beginning  and  two  of  ending,  of  each  of  which 
only  one  is  to  be  considered  approximately  correct 
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The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  the  first 
assumed  ones,  and  the  computation  may  be  repeated  from  the  beginning,  leading  to  a  pair  of 
values  of  r,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computation  will 
in  general  be  advisable,  to  guard  against  accidental  numerical  errors.  The  following  theorem 
will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of  each  phase  with- 
out repeating  the  computation. 

Theorem. —  The  error  of  each  result  is  approximately  proportional  to  the  square  of  the  cor- 
rection  r,  multiplied  by  the  sine  of  the  sun*s  hour-angle^  (/i— A),  for  the  middle  of  the  interval 
between  the  time  of  computation  and  that  of  the  phase. 

To  apply  this  theorem  we  find  the  two  values  of  r^  sin  (^/i—X)  corresponding  to  the  required 
phase.  We  then  find  the  ratio  of  these  quantities — which  will  commonly  be  a  large  number,  and 
divide  the  difierence  of  the  results  by  this  ratio.  The  quotient  will  be  a  correction  to  be  applied 
to  the  more  accurate  result  in  such  a  way  as  to  make  it  deviate  yet  more  from  the  less  accurate 
one.  This  correction  should  be  positive  in  the  local  forenoon,  and  negative  in  the  afternoon, 
and  its  value  should  never  materially  exceed  0™.001  r^. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more,  the 
corrected  results  thus  obtained  will  be  theoretically  correct  within  less  than  a  second.  But  to 
guard  against  numerical  errors  it  is  better,  afler  making  this  final  correction,  to  repeat  the  com- 
putations so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.  If  these  two  quan- 
tities agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times  employed  are  generally 
correct  within  a  second  of  time.  If  they  difier  too  widely,  farther  corrections  and  recomputa- 
tions  may  be  made  by  the  computer  according  to  his  own  judgment. 

It  may  be  remarked  that  the  uncertainty  of  the  ephemerides  is  such  that  a  prediction  may  be 
several  seconds  in  error  from  this  unavoidable  cause  alone. 

Position'Ongle  of  Point  of  Contact. — The  position-angle,  P,  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  sun's  limb  toward  the  east,  is  found  by  the  formula 

For  beginning :  P  :r^  N  —  <p  ±  180** 

For  end:  P  =  N  +  <p 

it  being  assumed  that,  in  each  case,  the  value  of  v^  is  taken  between  the  limits  db  dO^. 

Computation  of  the  eclipse  of  1886,  March  5,  for  a  point  in 

Latitude,     ^  =  +    3r  48^.6 
Longitude,  A  «+  122*  24'  40" 
in  or  near  San  Francisco,  California. 
Constants  for  the  given  place :  — 

log  /o  cos  f^  «  9.89822  log  /?  sin  f/  —  9.78509 

From  the  £clipse  Chart  we  find  for  the  approximate  times  of  the  phases  as  follows:— 

h        m 

Beginning  .     10     30 

Ending     .  .     12     40 

Wo  will  therefore  assume  for  the  first  approximation 


?      Greenwich  Mean  Time. 


(Page  413) 


[ean  Time) 

10»»  82» 

Ending. 

12*^  46- 

A* 

O          1         /r 

155     6  54 

188  22  24 

X 

122  24  40 

122  24  40 

fiL^X 

32  42  14 

65  57  44 

pcos  ^ 

9.89822 

9.89822 

am  {fJL-^X) 

9.73263 

9.96060 

log? 

9.63085 

9.85882 

i 

+       0.42742 

+       0.72247 
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^  sin  f/ 

cos  d 

log  p  sin  f'  cos  d 

9.78509 
9.99778 

9.78287 

XdAIbc. 

9.78509 
9.99780 
9.78289 

(1)                                   p  sin  f'  cos  i< 

+ 

0.60656 

+ 

0.60660 

/D  sin  ^ 

sin  if 

cos  (/*~>l) 

log  />  sin  ^^  sin  d  cos  (aa— >l ) 

9.89822 
9.00410  n 
9.92504 
8.62736  n 

9.89822 
9.00148  fi 
9.6099o 
8.50966  n 

(2)                 p  sin  f/  sin  d  cos  (ai— >l) 

• 

0.06720 

— 

0.032834 

(l)-(2)                                        , 

+ 

0.67376 

+ 

0.638934 

p  sin  f ' 

sin  d 

log  p  sin  f'  sin  d 

(3)                                   />  sin  ^^  sin  d 

9.78509 
9.00410  n 
8.78919  n 
0.06154 

9.78509 
9.00148  n 
8.78657  n 
0.061174 

log  /)  cos  f*  cos  (  A*— >l ) 

cos  d 

Ing  yo  COS  if'  COS  (2  cos  (/i— i) 

9.82326 
9.99778 
9.82104 

9.50818 
9.99780 
9.50598 

(4)               p  cos  f'  cos  d  COS  (/t*— i) 

+ 

0.66230 

+ 

0.32061 

(3) +(4)                                         C 

+ 

0.60076 

+ 

0.259436 

log  p  COS  f>'  COS  (/( — it  ) 

log  !>■'  (constant) 
log  I' 

9.82326 
7.63992 
7.46318 

9.50618 
7.63992 
7.14810 

f 

+ 

0.002905 

+ 

0.001406 

loge 

sin  d 

log  m'  (constant) 

logij' 

9.6308& 
9.00410  n 
7.63992 
6.27487  n 

• 

9.85882 
9.00148  n 
7.63992 
6.50022  n 

V 

— 

0.000188 

— 

0.000316 

(Page  418)                                        • 

+ 
+ 

0.18741 
0.42742 
0.24001 

+ 
+ 
+ 

1.26827 
0.72247 
0.54580 

+ 
+ 

0.15825 
0.67376 
0.51551 

+ 

0.48864 
0.63893 
0.15029 

+ 
+ 
+ 

0.008128 
0.002905 
0.005223 

+ 
+ 

0.008126 
0.001406 
0.00672 

+ 
+ 

0.002483 
0.000188 
0.002671 

0.002485 
0.000316 
0.002801 

I 

log  tany 

logC 

log  C  tan/ 

Ctan/ 

.56949 
7.67320 
9.77870 
7.45190 

.002831 

.56933 
7.67319 
9.41408 
7.08722 

.001222 
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I 

Xnding. 

X«Z- Ctan/ 

0.566659 

0.568108 

log(«-c) 

9.88023  n 

9.73703 

log  (y- 17) 

9.71224  n 

9.17693  n 

tan  M 

9.66799 

0.56010  n 

.      M 

204^  58^ 

105**  23'  43'' 

sin  M 

9.62540  n 

9.98413 

log  m 

9.75483 

9.75290 

logCx'-e') 

7.71792 

7.82737 

log(jK-r/) 

7.42667 

7.44731 

• 

tan  N 

0.29125 

0.38006 

N 

62**  55^ 

er  22'  25" 

cos  iV 

9.65828 

9.58515 

logn 

7.76839 

7.86216 

Jf-iV 

142**  y 

38*  1'  18" 

ain(3f-iV) 

9.78886 

9.78955 

logm 

9.75483 

9.75290 

9.54369 

9.54245 

logL 

9.75332 

9.75443 

sin  ^ 

9.79037 

9.78802 

^ 

38**  6^24'' 

3r*  51'  50" 

log- 

1.98644 

1.89074 

C08(Af-iV) 

9.89683  n 

9.89640 

log^cos  (itf-iV) 

■ 

1.88327  ft 

1.78714 

. --  co9(M-JV) 
n 

+ 

76.430 

-     61.254 

log  L 

9.75332 

9.75443 

cos  ^ 

9.89590  n 

9.89734 

9.64922  n 

9.65177 

logn 

7.76839 

7.86216 

log  —  COS  v'' 

1.88083  n 

1.78961 

L 

—  COBfp 

n 

— 

76.004 

+  61.604 

-• 

k 

+ 

0".426 

+  0°».350 

( 

lO'^  32».000 

12"^  45-^.000 

T 

}0^  32.«»426 

12»»  45'».350 

As  the  assumed  times  are  very  near  the  computed  times  no  correction  is  necessary.     There- 
fore we  have 


Beginning  of  eclipse 

h 

10 

m          8 

32    25.5 

End  (jf  eclipse 

12 

45    21.0 

Angle  of  position : 

Begfaming. 

N 

62**    55 

<P     (+180*) 

218       6.4 

P 

204    48.6 
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67    22.4 
37     51.8 

105     14.2 
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Elements  of  Occtdtations, — Pages  418 — 444  give  the  elements  for  the  prediction  of  the  times 
of  occultation  of  stars  and  planets  by  the  moon.  In  the  columns  referring  to  the  star,  those 
headed  Redans  from  1886.0  give  the  quantities  necessary  to  reduce  the  mean  place  of  the  star 
ut  the  beginning  of  1886  to  its  apparent  place  at  the  time  of  occultation.  These  reductions  are 
.sufficiently  accurate  to  be  definitive. 

The  quantities  in  the  following  five  columns  are  all  given  for  the  moment  of  geocentric  con- 
junction of  the  star  and  moon  in  right  ascension.  Let  there  be  a  line  passing  from  the  star 
through  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this  line  pass  through  the 
centre  of  the  earth :  this  plane  will  be  the  fundamental  plane  for  the  occultation.  The  system 
of  co-ordinates  is  similar  to  that  already  described  for  eclipses.  The  cone  circum8c*.ribing  the 
moon  and  star  may  be  regarded  as  a  cylinder  having  everywhere  the  same  diameter  as  the 
moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  of  which  the  liiiear  diam- 
eter will  be  the  same  as  that  of  the  moon. 

The  Washington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geocentric  con- 
junction in  right  ascension.  At  this  moment  the  co-ordinate  x  of  the  axis  of  the  cylinder  on 
the  fundamental  plane  has  the  value  zero.  The  column  Hour-Angle  H  gives  the  common 
geocentric  hour-angle  of  the  moon  and  star  at  the  same  moment,  counted  from  the  meridian 
of  Washington — positive  toward  the  west  and  negative  toward  the  east.  Column  Y  gives  the 
co-ordinate  y  of  the  axis  of  the  cylinder  upon  the  fundamental  plane  at  the  same  moment. 
Columns  i/  and  y'  give  the  hourly  variation  of  x  and  y.  The  linear  unit  in  these  columns  is 
the  earth^s  equatorial  radius.  The  limiting  parallels,  north  and  south,  show  the  extreme  limits 
of  latitude  within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of  a 
star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method  nearly 
the  same  as  that  already  explained  for  computing  eclipses,  only  more  simple. 

We  shall  first  show  how  to  compute  an  isolated  occultation  for  a  particular  place,  assuming  it 
to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will  be  visible  at  a  place 
may  be  selected  and  computed  by  a  more  rapid  process. 

(1)  The  geocentric  co-ordinates  of  the  place,  p  sin  f'  and  p  cos  ^^  are  to  be  computed  with 
three  or  four  places  of  decimals  by  the  formulae, 

.  sin^ 

p  sin  f'  s- 


p  cos  ^'  sss.  F  cos  ^ 

already  given  in  connection  with  the  eclipses. 

As  in  the  case  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomenon, 
corresponding  to  that  obtained  from  the  charts  of  the  eclipses.  The  quantity  H  being  the 
Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction,  H —  X 
will  be  the  local  hour-angle  of  the  star  at  this  same  moment.     Let  us  call  this  angle  Ao,  putting 

The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in  ri^t 
ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and  hour-angle 
for  geocentric  conjunction  to  those  for  apparent  conjunction  may  be  taken  from  Mr.  Dowmss^s 
table,  on  pages  448 — 449.     This  correction  will  have  the  same  sign  as  Ag. 

When  this  table  is  not  available,  the  correction  may  be  computed  thus:  Compute  the  quanti- 
ties ^o,  ^'y  and  r  from  the  formuloe, 

I  p  cos  ^'  sin  ho 


'•O 


$'  «  [9.4192]  COS  (A«-hiA«) 
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T-  will  then  be  the  approximate  interval  between  the  times  of  geocentric  and  local  conjunction. 
By  applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  elements,  we  shall 
have  the  Washington  mean  time  of  the  latter  within  a  few  minutes. 

The  average  duration  of  an  occaltation  is  about  an  hour.  Thence,  by  adding  0^.5  to  and 
subtracting  it  from  the  mean  time  of  apparent  conjunction,  we  shall  have  rough  times  of  the 
phases  of  immersion  and  emersion  for  farther  computation.     Liet  us  then  put, 

T,  =»  T  —    0*^.5 
T^^  T   '\'   0*».5 

7,  the  Washington  mean  time  of  geocentric  conjunction  in  R.  A. 
d,  the  declination  of  the  star. 

(2)  Compute  for  the  moments  T  +  r,  and  T  -f-  tj  the  following  quantities,  in  which  we  write 
T  for  each  of  the  quantities  ri  and  r^.  The  latter,  when  used  as  angles,  are  to  be  changed  to 
arc  by  multiplying  by  15°,  and  the  minutes  are  to  be  further  increased  by  one-sixth  the  number 
of  degrees  in  order  to  reduce  to  the  sideraal  hour-angle. 

^   ss  p  cos  fp'  sin  (A©  +  ^) 

7j    3s  ^  sin  ^'  cos  d  ^  p  cos  ^p'  sin  d  cos  (A©  +  ^) 

P  =  [9.4192]  /)  cos  s^  cos  (Ao  +  r) 

if  »  [9.4192]  />  cos  /  sin  d  sin  {h^  +  r)  mm  [9.4192]  S  ma  d 

Compute  m,  Jftf,  n  and  N  from  the  equations 

main  M  ^i  X  —  S 
m  cos  M  ss  y  —  Tq 
nsin  iV  =a?'-.  e' 
n  cos  N  =y^  ^  7/ 

«/«  |L  «  [8.2218]  n 

sin  iP  =  [0.5650]  m  sin  (M  -  N) 
Then,  ii  and  t%  from  the  equations 


( JIf  —  iV)  —  --^ — ^  cos  </'     (Beginning.) 
(M-^  N)  +  E?:l?^co8  i/'     (End.) 


^1  ■» -.  cos 


tj  a= 7  cos 

w         '  '    '         n 

The  quantities  ti  and  t%  will  then  be  the  corrections  in  minutes  to  be  applied  to  the  respective 
times  r+  Tj  and  T+  T2  to  obtain  the  Washington  mean  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  ii  will  give  an  accurate  result  for  one  phase,  and 
the  large  value  an  inaccurate  result  for  the  other.  Both  accurate  results  may  then  be  corrected 
by  comparison  with  the  inaccurate  one,  in  the  way  described  for  eclipses,  and  a  result  obtained 
which  will  probably  be  correct  within  a  fraction  of  a  minute  of  time. 

As  a  check  upon  the  result,  it  will  be  advisable  to  compute  c,  1;,  or  and  y  for  the  moments  finally 
obtained.     If  the  times  are  correct  these  quantities  will  fulfil  the  condition, 

^  {00  -  e)*+  (y-  rjf  =  0.2723 
If  log  m  sin  ( M  —  N)  =  9.4350  nearly,  a  i^ecalculation  will  generally  be  necessary  to  deter- 
mine whether,  numerically,  sin  ^  <  1,  or  sin  v''  >  1.     In  the  latter  case,  the  impossible  value  of 
sin  ip  indicates  that  an  occaltation  at  the  given  place  is  impossible,  unless  the  computed  distance 
from  the  moon^s  limb  is  within  the  errors  of  the  epliemerides  of  the  moon  and  star. 

In  such  cases  of  near  approach  to  the  moon's  limb,  we  may  take  0  as  90^,  or  270^,  according 
as  sin  (M—  N)  is  positive  or  negative;  and  for  finding  the  time  of  nearest  approach^ 

_       w  cos(  Jfcf -^-ZV) 

BPH   86—39^11 


508 


THB  AMERICAN  EPHEMEBIS. 


Putting  T  for  the  moon^s  horizontal  parallax,  the  distance  from  the  moon's  limb  will  be, 

r  [m  sin  (JIf  -  iV)  -  0.2723] 
disregarding  the  sign  of  sin  {M  —  N)\  or,  allowing  for  the  augmentation  of  the  semidiaoieter, 

r[m8in(M-iV^) -0.2723]  [1  +«Binir] 
where 

%  =s  p  cos  ^'  cos  d  cos  (  Ao  +  t)  +  /B  sin  ^  sin  4 

The  position-angle,  P,  of  the  line  from  the  moon's  centre  to  the  star  at  the  times  of  contact, 
reckoned  from  the  north  point  toward  the  east,  is  given  by  the  formulae :  — 

P  ^  N  ^  </'  for  immersion, 

P  =s  2V  +  ^  dr  180**      for  emersion, 

it  being  supposed  that  the  value  of  0,  in  each  case,  is  taken  between  the  limits  :ir  dO^. 
To  find  the  angle  from  the  vertex,  we  compute  the  angle  C  from  the  formula, 

tanC  =  l±f? 

in  which  the  value  of  t  corresponding  to  the  phase  is  to  be  used.    Then 

V^P  -  C 

is  the  angle  from  the  vertex,  also  reckoned  from  the  north  toward  the  east 

As  an  example  of  an  isolated  occultation,  we  shall  compute  that  of  a  Tauri,  1886,  November 
12,  for  Clinton,  New  York,  whose  position  is — 

f  =  +  43**  y  17'' 
;  =  -    0^  6»  34».66 

Constants  for  the  given  place  log  /o  sin  ^  «  9.8319  log  p  cos  f^  »  9.8645 

From  the  table  of  elements,  page  440  IT  »  »  0^  23"'.3 


Hence 


A„  =  Br->l  =  -0»»  16»7 


From  the  equations  on  page  507,  the  correction  for  the  time  of  apparent  conjunction  is  found 
to  be  —  10"^.  Applying  this  to  the  Washington  mean  time  of  geocentric  conjunction,  as  given 
in  the  elements  (page  440),  we  have  the  approximate  mean  time  of  apparent  conjunction, 
12^  27™.  As  the  occultation  is  nearly  central,  the  duration  will  considerably  exceed  the  average 
period;  we  will  therefore  subtract  and  add  40  minutes,  and  we  shall  have  the  approximate 
Washington  times  of  immersion  and  emersion,  to  be  used  in  the  computation ;  thus, 


m 

Immersion,        ri  sss  —  50 ; 

Ti 

=  Nov.  12,  11  47 

Emersion,          r2  =  +  30; 

T, 

=.  Nov.  12,  13    7 

IniBMnlon. 
h      m 

h      m 

Ao 

-       0  16.7 

— 

0  16.7 

r  (reduced  to  sidereal  time) 

-           50.137 

+ 

30.082 

K  +  r 

-       1     6.887 

+ 

0  18.382 

hQ  +  r(in  arc) 

-    16^42^.5 

+ 

3*  20^.7 

sin  d 

9.44768 

9.44768 

C08d 

9.98224 

9.98224 

pCOB^ 

9.86450 

9.86450 

sin  {ho  4-  r) 

9.45864  n 

8.76605 

loge 

9.32314  n 

8.63055 

e 

-     0.21044 

+ 

0.04271 

pnn^ 

9.83190 

9.83190 

COBd 

9.98224 

9.98224 

p  sin  f^  cos  d 

9.81414 

9.81414 

(1) 

+     0.65184 

+ 

0.65184 
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p  COS  ff^  sin  <2 

cos  (*o  +  t) 

p  COS  if^  sin  d  cos  (Ao  +  r) 

(2) 
(l)-(2)  , 

(const)        log 
p  COS  <p'  cos  (Ao  +  t) 

loge' 

e' 

(const.)        log 

^sin  d 

logV 

XmmQif  r 

log  m  sin  Jlf 

logmcosJtf 

tan  Af 

M 

cos  Jtf 
logm 

log  n  sin  "N 

log  n  cos  iV 

taniV 

JY 

cos  JV 

logn 

logn' 

sin  (Jf  -  JV) 
log  HI 
const        log 

sin  ijf 

cos(M-JY) 
log-, 

C0S9> 

[9.4350] -T-  nf 
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9.31218 

9.31218 

9.98127 

9.99926 

9.29345 

9.31144 

+  0.19654 

+ 

0.20485 

+  0.45530 

+ 

0.44699 

9.41920 

9.41920 

9.84577 

9.86376 

9.26497 

9.28296 

+  0.18406 

+ 

0.19185 

9.41920 

9.41920 

8.77082  n 

8.07823 

8.19002  n 

7.49743 

-  0.01549 

+ 

0.00314 

-  0.47668 

+ 

0.28600 

-  0.21044 

+ 

0.04271 

-  0.26624 

+ 

0.24329 

+  0.42548 

+ 

0.54935 

-  0.02982 

+ 

0.10236 

4-  0.38794 

+ 

0.38015 

+  0.10839 

+ 

0.08976 

9.42526  n 

9.38612 

8.47451  ft 

9.01013 

0.95075 

0.37599 

263^  36'  33'' 

67**  10'  55" 

9.04653  n 

9.58862 

9.42798 

9.42151 

9.58876 

9.57995 

9.03499 

8.95308 

0.55377 

0.62687 

74'' 23' 22'' 

( 

76**  42'  52" 

9.42992 

9.36135 

9.60507 

9.59173 

8.22180 

8.22180 

7,82687 

781353 

189**  13' 11" 

_ 

9**  31' 57" 

9.20472  n 

9.21907  n 

9.42798 

9.42151 

0.56500 

0.56500 

9.19770  n 

9.20558  n 

189^  4'  14" 

— 

9**  14'  18" 

9.99436  n 

9.99396 

1.60111 

1.60798 

9.99454  n 

9.99434 

1.60813 

1.62147 
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-^co8(itf-JV)  +       39.398  -       89-990 

[9.4850]  ^^  ^       ^Qg^  ^       ^j^g^ 


e,  0.659  +         1.297 

/a  (inaccurate)  +       79.455  —       8L277 

h      m  h      m 

Washington  conjunction  +  t  11  47.00  13  7.00 

Washington  mean  time  of  phase  Nov.  12,  11  46.341  13  8.297 

->l  ^         6.577  +  6.577 

Clinton  mean  time  of  phase  Nov.  12,  11  52.918  13  14.874 

These  times  being  very  near  the  assumed  ones,  require  no  correction.  When  a  correction  is 
considered  necessary,  it  may  be  computed  in  the  same  way  as  described  for  eclipses,  but  for  the 
mere  purpose  of  prediction,  it  need  be  executed  only  for  the  emersion. 

For  the  position  angles  we  have 

InuneraioD.  BvMraloiL 


N 

74  23'.4 

76*"  42'.9 

<P 

189     4.2 

-       9  14.3 

-   180 

+   180 

0 

83  27.6 

247  28.6 

Prediction  of  Many  Occidtations  for  a  (riven  Place. — When  it  is  desired  to  predict  all  the 
occultations  which  will  be  visible  at  some  one  place,  tables  may  be  constructed  and  applied  in 
such  a  way  as  to  greatly  diminish  the  labor  of  computation.  In  using  such  tables,  the  most  coo- 
venient  course  will  be  to  find  for  each  occultation  the  hour-angle  of  the  star  at  the  moment  of 
apparent  conjunction  in  right  ascension,  as  seen  from  the  place  of  observation.  The  table  of 
elements,  pages  418 — 444,  gives  H,  the  Washington  hour-angle  at  the  moment  of  geocentric 
conjunction.     The  corresponding  geocentric  hour-angle  at  the  place  will  be  — 

ho  =  H  -^  X         (X  =  west  longitude  from  Washington). 

The  moment  of  apparent  conjunction,  as  seen  from  the  station,  will  be  given  by  the  condition 
q  =  x;  or,  using  the  values  of  ^  and  «, 

p  cos  ^'  sin  A  =  a/  T 

h  being  the  west  hour-angle  of  the  star  at  the  moment  in  question,  and  r  the  interval,  in  hours 
of  mean  time,  which  has  elapsed  since  geocentric  conjunction.     We  shall  therefore  have, 

A  =  Ao  -h  ' 
for  the  hour-angle  at  the  end  of  the  interval  r  after  geocentric  conjunction.     In  strictness,  r 

should  here  be  multiplied  by  the  factor  1  +       ^  q,,  because  the  star  moves  a  little  more  than  15* 

in  an  hour  of  mean  time;  but  the  error  arising  from  the  neglect  of  the  factor  is  too  small  to  be 
important,  as  it  will  affect  the  predicted  time  of  conjunction  by  less  than  10  seconds.  The 
equation  for  finding  r  is  therefore, 

p  cos  f?'  sin  (A„  4-  r)  =  a/  r 

The  quantities  h^  and  x'  being  derived  immediately  from  the  data  of  the  Ephemeris,  the  quantity 
T  is  readily  obtained  by  successive  approximation,  and  may  be  tabulated  as  a  function  of 
h^  and  xf.     The  computation  of  t  is  effected  as  follows :     We  have 

sin  ( Ao  +  '^)  =  sin  Ao  +  2  sin  J  r  cos  ( A©  -h  i  ^)  (1) 
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The  yaluo  6f  r  in  are  being  seldom  more  than  24^  we  have  put  r  itself  for  2  sin  }  r.     The 
equation  will  then  become 

p  cos  ^  sin  Ao  +  r  p  Gos  ^  cos  (A©  +  1^)  -■  «'t 
from  which  we  find 

p  cos  ^  sin  Ao 


a/  ^  k  p  cos  f*  cos  ( A©  +  J  ^ ) 
To  tabulate  r,  we  must  first  have  a  table  of  the  quantities 

^  =s  /o  cos  if'  sin  A 


(8) 


e'  =  [9.41916]  /e>  cos  if'  cos  A  ^^^ 

which  table  may  be  formed  for  every  10  minutes  (in  time)  of  A.  If  we  then  put  ^o  ^^^  ^^ 
value  of  ^  corresponding  to  A  »  A©,  and  ^\  for  the  value  of  ^  corresponding  to  A  «  Aq  +  }  r, 
we  shall  have 


(4) 


Since  we  must  know  the  value  of  r,  approximately,  before  we  can  take  ^^i  from  the  table,  this 
equation  can  be  solved  only  by  successive  approximations.  The  approximations  converge  so 
rapidly  as  to  ofier  no  difficulty.  It  will  be  best  to  begin  by  computing  values  of  r  for  the  two 
extremes  of  a/^  ncunely,  xf  =  0.48  and  xf  =  0.60,  because  the  approximate  values  of  r  ccui  then 
be  interpolated  for  all  intermediate  values  of  a/.     For  the  first  approximation  may  be  taken  — 


Jt  =  SO'^sinl  Ao     (for  xf  =  0.48) 

o 

J  r  =  40°»  sin  I  Ao     (for  a/  =  0.60) 


(6) 


or,  the  approximate  values  of  r  may  be  taken  from  Mr.  Downes's  table,  pages  448 — 449.  It  will 
be  best  to  make  the  computation  for  every  30™  of  Ao,  and  to  find  the  intermediate  values  of  r 
for  every  10™  by  interpolation.  Then  for  each  30"  of  A©  we  take  ^'  from  a  table  with  the  argu- 
ment Ao  +  J  T,  and  log  $  with  the  argument  A©,  and  thence  compute  r  by  (4).  If  the  value  of  r 
thus  arrived  at  differs  more  than  3™  from  that  employed  in  taking  out  c^,  a  new  value  may  be 
used  to  correct  ?^,  and  the  computation  may  be  repeated.  The  values  corresponding  to  a/s=  0.51, 
a/ =  0.54,  and  aK  =  0.57,  can  then  be  computed  with  the  single  interpolation  of  approximate 
values  of  t,  and  afterward  the  table  can  be  extended  by  interpolation  to  every  0.01  of  aK  between 
a?' =  0.48  and  a/ =  0.62.  It  will  be  best  to  compute  t  in  the  first  place  to  every  0.001  of  an 
hour,  and  to  drop  the  last  figure  in  forming  the  definitive  table.  We  shall  call  the  table  thus 
formed  Table  L 

The  values  of  tj  and  tj'  may  then  be  tabulated  foi  every  degree  of  the  starts  declination,  and 
every  10™  of  A.  It  will  not  be  really  necessary  to  compute  the  table  for  negative  values  of  (f, 
since  by  putting 

1^1  =       p  sin  ^'  cos  d 

1^2  =  —  p  cos  ^^  sin  d  cos  A 

101  may  be  given  in  a  table  of  single-entry;  and  taking  7)^  from  the  table  of  double-entry  for  a 
positive  d^  we  shall  have 

the  lower  sign  being  used  for  a  negative  d.  But  the  extension  of  the  table  for  yj  to  negative 
values  of  d  is  so  readily  made  that  it  will  probably  be  found  better  to  do  it,  so  as  to  save  taking 
out  1^1  and  172  separately. 

We  shall  call  this  table  for  tj  Table  11^  and  the  corresponding  one  for  iy'  with. the  same  argu- 
ments Table  III,     The  precepts  for  using  the  tables  will  then  be  as  follow:  — 

From  Table  I  with  the  arguments  x^  and  H  —  X=zho  take  out  the  value  of  t.  It  will  be 
sufficient  to  use  the  nearest  0.01  of  a/,  r  will  be  of  the  same  sign  as  Ao.  Then,  enter  Table 
II  with  the  arguments  d  (the  starts  declination)  and  A  »  Ao  +  r,  and  take  out  the  value  of  17. 
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Form  the  quantities  jf  =3  F  +  y^  r,  and  y  — 7.  If  the  latter  quantity  lies  between  the  limiti 
±0.28,  it  is  almost  certain  that  there  will  be  an  occultation.  If  it  falls  without  the  limits  ±0.33, 
it  is  almost  certain  that  there  will  not  be  an  occultation.  Between  the  years  1681  and  1890 
these  last  limits  may  be  reduced  to  ±  0.32,  and  cases  near  this  limit  may  be  rejected  if  jK  is 
small.     A  convenient  rule  to  adopt  will  be  — 

y"  <0. 10,  limits  =  ±  0.29 

10  <  y  <  0.15,  limits  =  ±  0.30 

15  <  y'  <  0.20,  limits  =  ±  0.31 

20  <  y'  limits  =  ±  0.33  or  ±  0.32 

Here,  only  the  absolute  value  of  y'  is  to  be  considered,  without  respect  to  its  algebraic  sign. 

l(  y  —  7}  falls  between  the  limits  thus  indicated,  take  the  values  of  ^'  and  7/  from  the  appro- 
priate tables  and  compute  v,  Q  and  A  from  the  equations 

»  sin  Q  =5  y'  —  19' 
V  cos  Q  =  a/  "  S' 

A  =  { y  —  iy )  cos  Q 

If  A  >  0.2723  or  log  A  >  9.4350  there  will  be  no  occultation,  or,  at  best,  the  moon  will  only 
graze  the  star  when  A  —  0.2723  is  very  small.     If  A  <  0.2723,  compute 

r, y-^sinQ  co8P  =  g^        (P<l9(f) 

0.2723  sin  P 

r, 

We  shall  then  have — 

Local  mean  time  of  immersion,   T—  ^^-T-f-rj  —  rj 
Local  mean  time  of  emersion,      T'~X-k-r-^Ti  +  T2 
Position-angle  from  north  toward  east  at  immersion,  180®  —  Q  ^  P 
Position -angle  from  north  toward  east  at  emersion,      180®  ^  Q  -{-  P 

In  predicting  the  occultations  for  a  given  place,  the  first  operation  will  be  to  go  over  the  list 
of  occultations  in  the  Ephemeris,  and  select  those  which  may  be  visible.  The  conditions  of 
possible  visibility  are :  — 

1.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place. 

2.  The  quantity  H—  ^,  taken  without  regard  to  sign,  must  be  less  than  the  semi-diurnal  arc 
of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an  emersion  mignt  be  seen  in  the  east 
horizon,  or  an  immersion  in  the  west,  when  this  difference  is  a  few  minutes  less  than  an  hour. 

3.  The  sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean  time 
T—  A,  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  convenient  course  will  be  to  write  the  value  of  —  /I  on  the  bottom  of  a  sheet  of 
paper,  and,  passing  through  the  list  of  occultations,  pause  over  each  one  for  which  condition 
(1)  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled.  If  either  fails,  the  com- 
puter passes  on.  Very  often  it  will  require  some  examination  to  find  whether  BT— A  or  T— A 
falls  within  the  limits ;  in  these  cases,  the  computer  may  mark  the  occultation  for  trial  and  leave 
the  decision  for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in  less  than  a  day, 
and  it  will  probably  be  found  that  about  one-tenth  of  the  occultations  are  marked  for  trial. 

Pkenomena  of  Planets  and  Satellites,  pages  450 — 483. — These  are,  for  the  most  part,  suffi- 
ciently explained  in  the  body  of  the  work.  The  following  additional  explanations  are  added  for 
completeness. 

Disks  of  Mercury  and  Vemis,  pages  450 — 451. — ^The  angle  0^  needed  in  reducing  meridian 
observations,  is  the  angle  which  the  arc  of  great  circle  from  the  planet  to  the  suo^inakea  with  the 
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arc  from  the  planet  toward  the  west,  reckoned  in  the  direction  west,  north,  east,  south.  This 
position-angle  is  reckoned  from  0°  to  360°,  as  in  the  measurement  of  double  stars,  the  planet 
taking  the  place  of  the  central  star.     But  its  measure  is  90°  greater  than  that  of  a  double  star. 

We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive  direc- 
tion of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the  centre  of  the 
planet  upon  his  right. 

Satellites  and  Disk  of  Mars^  page  452. — This  page  gives  the  Washington  mean  times  of 
eastern  and  western  elongations,  the  position  angles  and  distances  of  the  satellites  for  the  twenty 
days  preceding  and  following  opposition. 

Satellites  of  Jupiter,  pages  453 — 477. — The  times  of  phenomena  are  explained  at  the  foot 
of  each  page ;  the  diagrams  on  page  453. 

Phenomena,  pages  464  and  485. — The .  conjunctions,  quadratures,  and  oppositions  of  the 
planets  with  respect  to  the  sun  give  the  hours  when  the  longitude  of  each  planet  differs  from 
that  of  the  sun  by  0°,  90°,  or  180°. 

The  conjunctions  of  the  moon  and  planets  with  each  other  are  given  in  right  ascension. 
The  degrees  and  minutes  to  the  right  show  the  difference  of  declinaticin  at  the  moment  of  con- 
junction. 

Latitude  hy  Ohserved  Altitude  of  Polaris, — Table  IV  replaces  the  Tables  A,  B,  C,  D,  given 
as  a  Supplement  to  the  volumes  of  the  Ephemeris  for  1874 — 1881,  and  is  intended  for  use  at  sea 
and  reconnaissance  on  land.  It  will  furnish  an  approximate  value  of  the  latitude,  the  probable 
error  of  which,  in  so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a  minute  of  arc. 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to  1^  \1^A, 
Somewhat  greater  accuracy  may  be  insured  by  substituting  the  right  ascension  of  Polaris  at  the 
date  of  observation,. from  pages  302-;-313  of  this  volume. 
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ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPHEMERIS 

AND  NAUTICAL  ALMANAC  FOR  1886. 

Ths  adopted  constants  of  precession,  nutation,  and  aberration  are  those  of  Struye  and  Peters, 
namely: — 

Precession  =  50".2411  +  0^.0002268  t 

Nutation      «    9".2231  +  0".000009    i 

Aberration  «  20".4451 
in  which  i  is  the  number  of  yeai-s  after  1800.0. 

The  obliquity  of  the  ecliptic  is  that  of  Hansen's  Tables  du  Soleilj  which  b  0'^32  greater  then  that 
of  Peters,  given  in  the  issues  of  this  Ephemeris  preceding  that  for  1882.  A  comparison  of  Hansen's 
mean  obliquity  with  that  of  Pete&s  and  of  Le  Yerrier  at  different  epochs  is  given  in  the  following 
table: — 


Epoch. 

Hansen. 

Peters. 

Le  Yerrier. 

H.— P. 

H.^L. 

1750 
1800 
1850 
1900 

23    28    18.19 
23    27    54.80 
23    27    31.42 
23    27      8.02 

17.44 

54.22 

30.99 

7.76 

19.42 
55.63 
31.83 

ao3 

+  0.75 
+  0.58 
+  0.43 
+  0.26. 

—  1.23 

—  0.83 

—  0.41 

—  0.01 

The  formulas  for  reducing  the  places  of  the  fixed  stars,  page  280,  correspond  to  the  Star  Tables 
of  the  American  Ephemtris,  Washington,  1869. 

The  mean  right  ascensions  of  stars  have  been  reduced  to  Newcomb's  fundamental  stundard,  in 
the  catalogue  attached  to  the  WashxngUm  Observationa  for  1870,  Appendix  II,  with  the  following 
exceptions:  The  right  ascensions  of  the  48  circumpolar  stars  north  of  60°  north  declination  are 
from  Dr.  Gould's  Standard  Pkuxs  of  Fundamental  Stars^  second  edition.  United  States  Coast  Survt  y 
Office,  1866.  Of  the  twelve  stars  south  of  50°  south  declination,  the  positions  of  ft  Hydri,  aTrianguli 
Austi-alis,  and  a  Octantis,  have  been  corrected  from  data  furnished  by  Dr.  Gould  ;  while  the  remaining 
nine  are,  as  before,  from  the  BrUish  NrnjiUcal  Mmanac  for  1848. 

The  right  ascensions  of  additional  stars  in  the  general  list,  for  which  no  apparent  places  are  given 
in  the  subsequent  section,  have  been  taken  partly  from  the  Catalogue  of  1098  Standoard  Clock  and 
Zodiacal  Stars,  forming  Part  lY  of  Yol.  I  of  Astronomical  Perm's  Prepared  for  the  Use  of  the  American 
Ephemeris  and  Miutical  AlmanaCy  Washington,  1881 ;  and  partly  from  the  catalogue  of  the  Astronomische 
Gesellschaft  of  1878.  A  few  have  been  derived  from  recent  catalogues  without  a  rigorous  reduction 
for  equinox. 

The  mean  declinations  of  stars  are  taken  from  Boss's  paper  in  the  Report  of  the  Northern  Boundary 
Commission,  Washington,  1879,  for  all  stars  found  therein.  The  declinations  of  all  the  other  stars 
have  been  reduced  to  the  same  standard,  except  those  of  the  additional  ones  above,  which  have  been 
taken  partly  from  the  Astronomische  Gesellschafr  list,  and  partly  from  places  in  recent  catalogues. 
To  the  apparent  places  of  Sirius  and  Procyon  have  been  applied  the  periodic  corrections  resulting 
fix>m  AuwERs's  investigations. 

The  values  of  these  corrections  are :  — 


Tetuc  Sirina. 

1886.0  A  a  =  +  0.019        A  6 

1887.0         A  a  =  +  0.040        A  6 
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—  1.25 

—  1.13 


ProoyoD. 

A  a  =  +  0.005        A  (J  =  +  1.05 
A  a  »  +  0.015        A  <5  »  +  1.02 
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The  ephemeris  of  the  sun  is  constructed  from  Harsen  and  Olufsen^s  TahUs  du  Sdeily  Copenhagen, 
I85t%  except  that  Struye's  aberration  has  been  used.  This  is  equivalent  to  adding  0'M9  to  the  true 
longitudes,  but  it  does  not  affect  the  right  ascensions  and  declinations.  The  sun's  rectangular  equatorial 
co-ordinates  hnve  been  computed  from  the  longitudes  and  latitudes  by  the  following  formulae:  — 

X  =  R  cos  ?. 

Y  =  R  sin  ?.  cos  u  —  19.3  R  $ 
Z  =  Rem  7.  sin  u  +  44.5  R  p 
The  reductions  to  mean  equinox,  1885.0,  are  computed  by  the  formulce, 

AX^  =  -J-FseC(jAA 

A  F  =  —  Xcos  0)  A  ;i  +      A  u  —    9.4  r  ilsiu  (  O  +  187*> ) 
aZ'  =  —  X  sin  wA;1— FAu  + 21. 7  ri2  sin  (  ©  -j-  187°  ) 
Wherein — 

A  and  fi    are  the  longitude  and  latitude  of  tlie  sun  referred  to  the  equinox  and  ecliptic  of  the  date; 
o) ,     the  obliquity  of  the  ecliptic ; 
A  A ,    the  reduction  of  longitude  for  precession  and  nutation  from  Jnuuni-y  0; 
A  6>,    the  reduction  of  the  mean  to  the  apparent  obliquity ; 
r,    the  fraction  of  the  year*  since  January  0. 
The  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals.    The  correction  for  latitude 
has  been  taken  from  Goetze's  paper  in  the  Astronomical  Journal^  Vol.  11,  page  71. 

The  mean  equatorial  horizontal  parallax  of  the  sun,  adopted  fron?  Professor  Newcomb's  Invesliga 
tion  of  the  Distance  of  the  Sun  and  the  Elements  which  depend  on  it,^  is  8^^848.     The  adopted  semi- 
diameter  of  ihe  sun  at  the  earth's  mean  distance  is    16^  2'^      In   the   computations   jiertainiiig  to 
eclipses,  Ressel's  semidiameter,  15^  59''.788  has  been  used. 

The  right  ancension,  declination,  and  parallax  of  the  moon  ore  derived  from  Hansen's  Tables  de  la 
Lunty  London,  1857,  the  mean  longitude  being  corrected  in  accordance  with  Newcomb's  Researdies  on 
the  Motion  of  the  Moon,  Part  I,  page  268,f  and  a  corrected  table  being  substituted  for  Table  XXXTV. 
The  semidiameter  of  the  moon  is  computed  from  the  moon's  horizontal  parallax  by  the  fbrmuln, 

5  =  0.272274  TT  -h  2".5 

The  constant  2''.5  is  omitted  in  the  computation  of  eclipses  and  occultatious,  as  due  entirely  to  tele- 
scopic and  ocular  irradiation. 

The  ephemeris  of  Mercury  is  derived  from  Professor  Winlock^s  Tables  of  Mercury,  Washington, 
1864.  They  ai'e  based  on  the  older  theory  of  Le  Verrier,  published  in  the  Additions  to  the 
Connaissance  des  Temps  for  1848. 

The  ephemeris  of  Venus  is  derived  from  Mr.  G.  VV.  Hill's  Tables  of  Venus,  Washmgton,  1872. 

The  ephemeris  of  Mars  is  derived  from  manuscri[)t  tables  constructed  from  Lindeivau's  Tables. 
Mr.  Hugh  Breen's  results,  contained  in  his  paper  On  the  Corrections  of  Lindenau's  Elements  of 
Mars,  published  in  the  Memoirs  of  the  Royal  Astronomical  Society,  Vol.  XX,  have  also  been  discussed 
and  applied ;  and  Le  Verrier's  secular  variations  of  the  elements  ai*e  likewise  ado[)ted.  The  per- 
turbations produced  by  Jupiter  have  been  increased  by  ^c  of  their  value.  The  following  are  the 
corresponding  corrected  elements  and  annual  variations  for  Washington,  1855.0: — 


//  // 


L  =320  13  33.87  +  689101.1527  t 

TT  =  3a3  23  17.84  4-  65.9990  t 

a  =    48  25  55.29  +  27.6997  « 

t  =      1  51    2.20  —  0.02141  t 

e  =        19238'^75  -f  0.18549  t 

n  =      689050".8927 

a  =  1.5236915 

The  ephemeris  of  Jupiter  is  derived  from  manuscript  tables  constructed  from  Bouvard's  Tables, 
with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the  formulie. 

The  ephemeris  of  Saturn  is  derived  from  a  provisional  theory  constructed  by  Mr.  George  W. 
Hill,  and  still  unpublished. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Professor  Newcomers  Tables,  pub- 
lished by  the  Smithsonian  Institution, 

*  Astronomical  Observations  made  at  the  U.  S.  Jfaval  Observatory,  Washington,  It^:"),  Appendix  II. 
f  Astronomical  Observations  mads  at  the  U.  S.  Jfaval  Observatory,  Washington,  1875,  Appendix  II. 
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The  semidiameters  of  the  planets  are  computed  from  the  following  values:  — 

Authority. 

Le  Verrier,  Theory  of  Mfarewry, 


RomidUuneter. 

LogDii 

//                 It 

0.00 

8.546  -t  0.086 

0.00 

2.842  J-  0.057 

0.25 

18.78    ±  0.067 

0.70 

8.77    -t  0.039 

0.95 

1.68    ±  0.3 

1.30 

1.28 

1.48 

20.00 

0.70 

9.38 

0.95 

Peirce,  from  the  VVashmgton  Obser- 
vations of  1845  and  1846,  made 
with  the  Mural  Circle. 


Mercury 

Venus 

Mars  (polar) 

Jupiter  (polar) 

Saturn  (polar) 

Uranus 

Neptune 

Jupiter  (equatorial) 

Saturn  (equatorial) 

The  elements  of  eclipses  of  the  sun  and  occultations  of  stars  by  the  moon  ara  adapted  to  Bessel^s 
method,  using  the  special  forms  in  Chauvenet^s  Spherical  and  Practical  ,^8trorunmf.  The  adopted 
semidiameters  are: — 


Semidiameter  of  the  sun  at  distance  unity . 
Ratio  of  radius  of  moon  to  radius  of  eaith 


959.788 
0.27227 


The  eclipses  of  Jupiter's  satellites  are  computed  from  Todd's  ChnHnuation  of  Damoiseau's  Tables, 
Washington,  1876.  The  occultations,  transits,  etc.,  are  computed  from  Woolhouse's  Tnbles,  British 
JVautical  Mmanat  for  1835,  Table  II  of  each  satellite  having  been  adapted  to  Damoiseau's  Tables. 

The  elongations  and  conjunctions  of  the  satellites  of  Saturn  are  computed  fiom  manuscript  tables 
by  Professor  Newcohb. 

The  apparent  elements  of  the  rings  of  Saturn  are  computed  from  Bessel's  data,  except  those  for 
the  dusky  ring. 

The  elongations  of  the  satellites  of  Uranus,  and' of  the  satellite  of  Neptune  are  prepared  from  the 
da  til  of  Professor  Newcomb's  Urardan  and  Neptunian  Systems,  Washington,  1875. 

In  compiling  the  positions  of  obsei*vatories,  the  latest  available  data  have  been  used.  The  positions 
have  been  furnished,  in  many  instances,  through  the  courtesy  of  the  directors  of  the  Observatories, 
in  response  to  a  circular  issued  by  the  Superintendent  of  the  American  Ephemeris. 

The  reduction  to  geocentric  latitude,  and  the  logarithm  of  the  radius  of  the  earth  are  derived  from 
Bessel's  elements  of  the  terrestrial  spheroid,  as  adapted  in  Table  III  of  Chauvenet's  Spherical  and 
Practical  Jlsironomy,  Vol.  II: — 

log  e  =  8.9122052 
/  —  ^  =  —  1 1'  30".a5  sm  2  ^  +  1".16  sin  4  ^ 

log  p  =  9.9992747  +  0.0007271  cos  2  ^  —  0.0000018  cos  4  ^ 
Table  IV,  for  finding  the  latitude  from  an  observed  altitude  of  Polaris,  is  constructed  for — 
( 1  )  An  altitude  of  Polaris  equal  to  45°. 
(2)  A  declination  of  Polaris  equal  to  +  88^41'  40". 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following  manner: — 
The  sun  has  been  computed  by  Mr.  Eastwood;  the  moon's  longitude,  latitude,  semidiameter  and 
horizontal  parallax,  by  Professor  Keith;  right  ascension  and  declination,  by  Professor  Van  Vleck; 
culminations,  by  Professor  Runkle;  lunar  distances,  by  Mr.  W.  B.  Oliver;  Mercury  and  Venus,  by 
Mr.  E.  P.  Austin;  Mars,  Jupiter,  Saturn,  Uranus,  and  Neptune,  by  Mr.  Roberdeau  Buchanan;  Jupiter's 
satellites,  by  Mr.  W.  F.  McK,  Ritter.  The  fixed  stars  have  been  prepared  by  Mr.  Wiessner  and  Mr. 
Prentiss;  the  general  constants  for  their  reduction,  by  Mr.  Wiessner;  the  occultations,  by  Mr.  Downes 
assisted  by  Mr.  J.  O.  Wiessner;  and  the  eclipses  have  been  computed  and  the  charts  projected  by  Mr. 
Buchanan. 
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39 

116 

o' 

15 

22 
27 
31 

35 
37 
39 
39 

1S8 

110 

US 

114 

116 

0 
9 
17 

24 
89 
34 

38 
40 
43 
42 

118  1 

,~l 
0  1 
9  1 

"1 

24 
30 
34 

38 
41 
42 
43 

c 

7 
13 

18 
23 
26 

28 
30 
31 
33 

u 

7 
13 

18 
22 
36 

29 
31 
32 
33 

o' 

8 
16 

33 
28 
32 

35 
38 
39 
40 

o" 

8 
16 

83 

28 
32 

36 
38 
40 
40 

o' 

9 
16 

23 

28 
33 

37 

41 
41 

0 
9 
16 

23 

29 
33 

37 
40 
41 
42 

The  florrectlra  la  to  Iw  added 

"' 

„ 

ipp 

™'- 

^g™ 

vleh  ttms 

Ibei 

npon 

lov 

iritiun 

>  la 

,lu> 

TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  8IDESEAL  TIME  INTEBVAL. 

Side- 

0*^- 

1^ 

2'»- 

3" 

4h. 

6^ 

&- 

»7h. 

• 

Beooiida. 

m 
0 
1 
2 
3 
4 

m 
0 
0 
0 
0 
0 

0.000 
0.164 
0.328 
0.491 
0.655 

m     r 
0    9.830 
0    9.993 
0  10.157 
0  10.321 
0  10.485 

m     • 
0  19.659 
0  19.823 
0  19.987 
0  20.151 
0  20.314 

m     • 
0  29.489 
0  29.653 
0  29.816 
0  29.980 
0  30.144 

m     • 
0  39.318 
0  39.482 
0  39.646 
0  39.810 
0  39.974 

m     • 
0  49.148 
0  49.312 
0  49.476 
0  49.639 
0  49.803 

m     • 
0  68.977 
0  59.141 
0  59.305 
0  59.469 
0  59.633 

m     8 
1    a807 
1    8.971 
1    9.136 
1    9.298 
1    9.462 

• 
0 
1 
2 
3 
4 

8               1 

O.OOO    1 

0.003 

0.005 

0.006 

0.011 

5 
6 
7 

-    8 
9 

0 
0 
0 
0 
0 

0.819 
0.983 
1.147 
1.311 
1.474 

0  10.649 
0  10.813 
0  10.976 
0  11.140 
0  11.304 

0  20.478 
0  20.642 
0  20.806 
0  20.970 
0  21.134 

0  30.308 
0  30.472 
0  30.635 
0  30.799 
0  30.963 

0  40.137 
0  40.301 
0  40.465 
0  40.629 
0  40.793 

0  49.967 
0  50.131 
0  50.295 
0  50.458 
0  50.622 

0  69.796 

0  59.960 

1  0.124 
1    0.288 
1    0.452 

1    9.626 
1    9.790 
1    9.964 
1  10.118 
1  10.281 

6 
6 

7 
8 
9 

0.014    ' 

0.016 

0.019 

0.0&tt 

0.085 

10 
11 
12 
13 
14 

0 
0 
0 
0 
0 

1.638 
1.802 
1.966 
2.130 
2.294 

0  11.468 
0  11.632 
0  11.795 
0  11.959 
0  12.123 

0  21.297 
0  21.461 
0  21.625 
0  21.789 
0  21.953 

0  31.127 
0  31.291 
0  31.455 
0  31.618 
0  Zh7&i 

'0  40.956 
0  41.120 
0  41.284 
0  41.448 
0  41.612 

0  50.786 

0  c:o.960 

0  51.114 
0  51.278 
0  51.441 

0.616 
0.779 
0.943 
1.107 
1.271 

1- 10.445 
1  10.609 
1  10.773 
1  10.937 
1  11.100 

10 
11 
12 
13 
14 

0.027 
0.030 
0.033 
0.036 
0.038 

16 
16 
17 
18 
19 

0 
0 
0 
0 
0 

2.457 
2.621 
2.785 
2.949 
3.113 

0  12.287 
0  12.451 
0  12.615 
0  12.778 
0  12.942 

0  22.117 
0  22.280 
0  22.444 
0  22.608 
0  22.772 

0  31.946 
0  32.110 
0  32.274 
0  32.438 
0  32.601 

0  41.776 
0  41.939 
0  42.103 
0  42.267 
0  42.431 

0  51.605 
0  51.769 
0  51.933 
0  52.097 
0  52.260 

1.436 
1.599 
1.762 
1.926 
2.090 

1  11.264 
1  11.428 
1  11.692 
1  11.756 
1  11.920 

16 
16 
17 
18 
19 

0.041 
0.044 
0.046 
0.049 
0.058 

20 
21 
22 
23 
24 

0 
0 
0 
0 
0 

3.277 
3.440 
3.604 
3.768 
3.932 

0  13.106 
0  13.270 
0  13.434 
0  13.598 
0  13.761 

0  22.936 
0  23.099 
0  23.263 
0  23.427 
0  23.591 

0  32.765 
0  32.929 
0  33.093 
0  33.257 
0  33.420 

0  42.595 
0  42.759 
0  42.922 
0  43.066 
0  43.250 

0  52.424 
0  52.588 
0  52.752 
0  52.916 
0  53.060 

2.264 
2.418 
2.582 
2.746 
2.909 

1  12.063 
1  12.247 
1  12.411 
1  12.676 
1  12.739 

20 
21 
22 
23 
24 

0.065 
0.067 
0.060 
0.063 
0.066 

25 
2G 
27 

28 
29 

0 
0 
0 
0 
0 

4.096 
4.259 
4.423 
4.587 
4.751 

0  13.925 
0  14.089 
0  14.253 
0  14.417 
0  14.581 

0  23.755 
0  23.919 
0  24.082 
0  24.246 
0  24.410 

0  33.584 
0  33.748 
0  33.912 
0  34.076 
0  34.240 

0  43.414 
0  43.578 
0  43.742 
0  43.905 
0  44.069 

0  53.243 
0  53.407 
0  53.571 
0  53.735 
0  53.899 

3.073 
3.237 
3.401 
3.564 
3.728 

1  12.903 
1  13.066 
1  13.230 
1  13.394 
1  13.658 

26 
26 
27 
28 
29 

0.068 
0.071 
0.074 
0.076 
0.079 

30 
31 
32 
33 
34 

0 
0 
0 
0 
0 

4.915 
5.079 
5.242 
5.406 
5.570 

0  14.744 
0  14.906 
0  15.072 
0  15.236 
0  15.400 

0  24.574 
0  24.738 
0  24.902 
0  25.065 
0  25.229 

* 

0  34.403 
0  34.567 
0  34.731 
0  34.895 
0  35.059 

0  44.233 
0  44.397 
0  44.561 
0  44.724 
0  44.888 

0  64.063 
0  54.226 
0  54.390 
0  64.564 
0  64.718 

3.892 
4.056 
4.220 
4.384 
4.647 

1  13.722 
1  13.886 
1  14.049 
1  14.213 
1  14.377 

30 
31 
32 
33 
34 

0.062 
0.066 
0.067 
0.090 
0.093 

35 

36 
37 
38 
39 

0 
0 
0 
0 
0 

5.734 

5.898 
6.062 
6.225 
6.389 

0  15.563 
0  15.727 
0  15.891 
0  16.055 
0  16.219 

0  25.393 
0  25.557 
0  25.721 
0  25.885 
0  26.048 

0  35.223 
0  35.386 
.0  35.550 
0  35.714 
0  35.878 

0  45.052 
0  45.216 
0  45.380 
0  45.544 
0  46.707 

0  64.882 
0  66.046 
0  65.209 
0  56.373 
0  55.537 

4.711 
4.876 
6.039 
6.203 
6.367 

1  14.641 
1  14.706 
1  14.868 
1  15.032 
1  16.196 

35 
36 
37 
38 
39 

0.096 
0.096 
0.101 
0.104 
0.106 

40 
41 
42 
43 
44 

0 
0 
0 
0 
0 

6.553 
6.717 
6.881 
7.045 
7.208 

0  16.383 
0  16.546 
0  16.710 
0  16.874 
0  17.038 

0  26.212 
0  26.376 
0  26.540 
0  26.704 
0  26.867 

0  36.042 
0  36.206 
0  36.369 
0  36.533 
0  36.697 

0  45.871 
0  46.035 
0  46.199 
0  46.363 
0  46.527 

0  56.701 
0  56.865 
0  56.028 
0  56.192 
0  66.356 

•X 

6.630 
6.694 

6.858 
6.022 
6.186 

1  16.360 
1  16.624 
1  16.688 
1  16.851 
1  16.016 

40 
41 
42 
43 
44 

0.100 
0.118 
0.115 
0.117 
0.120 

45 
46 
47 

48 
49 

0 
0 
0 
0 
0 

7.372 

7.536 
7.700 
7.8<>1 
8.027 

0  17.202 
0  17.366 
0  17.529 
0  17.693 
0  17.857 

0  27.031 
0  27.195 
0  27.359 
0  27.523 
0  27.687 

0  36.861 
0  37.025 
0  37.188 
0  37.352 
0  37.516 

0  46.690 
0  46.854 
0  47.018 
0.  47.182 
0  47.346 

0  56.520 
0  56.684 
0  56.848 
0  57.011 
0  57.175 

6.350 
6.613 
6.677 
6.841 
7.006 

1  16.179 
1  16.343 
1  16.507 
1  16.671 
1  16.834 

46 

46 
47 
48 
49 

0.183 
0.186 
0.128 
0.131 
0.134 

50 
51 
52 
53 
54 

0 
0 
0 
0 
0 

8.191 
8.aS5 
8.519 

8.683 
8.847 

0  18.021 
0  18.185 
0  18.349 
0  18.512 
0  18.676 

0  27.850 
0  28.014 
0  28.178 
0  28.342 
0  28.506 

0  37.680 
0  37.844 
0  38.008 
0  38.171 
0  38.335 

0  47.510 
0  47.673 
0  47.837 
0  48.001 
0  48.165 

0  57.339 
0  67.503 
0  57.667 
0  57.831 
0  57.994 

7.169 
7.332 
7.496 
7.660 

7.824 

1  16.996 
1  17.162 
1  17.326 
1  17.490 
1  17.664 

50 
61 
68 
63 
64 

0.137 
0.139 
0.1^ 
0.146 
0.147 

55 
56 
57 
58 
59 

0 
0 
0 
0 
0 

9.010 
9.174 
9.338 
9.502 
9.666 

0  18.840 
0  19.004 
0  19.168 
0  19.331 
0  19.495 

0  28.670 
0  28.833 
0  28.997 
0  29.161 
0  29.325 

0  38.499 
0  38.663 
0  38.827 
0  38.991 
0  39.154 

0  48.329 
0  48.492 
0  48.656 
0  48.820 
0  48.984 

0  58.158 
0  58.322 
0  58.486 
0  58.650 
0  58.814 

7.988 
8.152 
8.315 
8.479 
8.643 

1  17.817 
1  17.981 
1  18.146 
1  18.809 
1  18.473 

66 

56 
67 
58 
69 

0.150 
0.163 
0.156 
0.158 
0.161 

Side- 
reaL 

Qh. 

Ih. 

211.         3h. 

4h. 

6»» 

6^ 

itIl 

Tot 
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TABLE  IL— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIAIE  INTERVAL. 


8ide- 
reaL 


311. 


m 
0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 

16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 


Side- 


in 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


18.636 
18.800 
18.964 
19.128 
19.292 

19.456 
19.619 
19.783 
19.947 
20.111 

20.275 
20.439 
20.602 
20.766 
20.930 

21.094 
21.258 
21.422 
21.585 
21.749 

21.913 
22.077 
22.241 
22.404 
22.568 

22.732 
22.896 
23.060 
23.224 
23.387 

23.551 
23.715 
23.879 
24.043 
24.207 

24.370 
24.534 
24.698 
24.862 
25.026 

25.190 
25.353 
25.517 
25.681 
25.845 

26.009 
26.172 
26.336 
26.500 
26.664 

26.828 
26.992 
27.155 
27.319 
27.483 

27.647 
27.811 
27.975 
28.138 
28.302 


8^ 


m 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 

1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


28.466 
28.630 
28.794 
28.958 
29.121 

29.285 
29.449 
29.613 
29.777 
29.940 

30.104 
30.268 
30.432 
30.596 
30.760 

30.923 
31.087 
31.251 
3L415 
3L579 

31.743 
31.906 
32.070 
32.234 
32.396 

32.562 
32.726 
32.889 
33.053 
33.217 

33.381 
33.545 
33.708 
33.&72 
34.036 

34.200 
34.364 
34.528 
34.691 
34.855 

35.019 
35.183 
35.347 
35.511 
35.674 

35.838 
36.002 
36.166 
36.330 
36.493 

36.657 
36.821 
36.985 
37.149 
37.313 

37.476 
37.640 
37.804 
37.968 
3a  132 


glL 


10^ 


m 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 

1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


38.296 
38.459 
38.623 
38.7i?7 
38.951 

39.115 
39.279 
39.442 
39.606 
39.770 

39.934 
40.098 
40.261 
40.425 
40.589 

40.753 
40.917 
41.081 
41.244 
41.408 

41.572 
41.736 
41.900 
42.064 
42.227 

42.391 
42.555 
42.719 
42.883 
43.047 

43.210 
43.374 
43.538 
43.702 
43.866 

44.029 
44.193 
44.357 
44.521 
44.685 

44.849 
45.012 
45.176 
45.340 
45.504 

45.668 
45.832 
45.995 
46.159 
46.323 

46.487 
46.651 
46.815 
46.978 
47.142 

47.306 
47.470 
47.634 
47.797 
47.961 


10^ 


11^ 


m 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 

1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


48.125 
48.289 
48.453 
48.617 
48.780 

48.944 
49.108 
49.272 
49.436 
49.600 

49.763 
49.927 
50.091 
50.255 
50.419 

50.583 
50.746 
50.910 
51.074 
51.238 

51.402 
51.565 
51.729 
51.893 
52.057 

52.221 
52.385 
52.548 
52.712 
52.876 

53.040 
53.204 
53.368 
53.531 
53.695 

53.859 
54.023 
54.187 
54.351 
54.514 

54.678 
54.842 
55.006 
55.170 
55.333 

55.497 
55.661 
55.825 
55.989 
56.153 

56.316 
56.480 
56.644 
56.808 
56.972 

57.136 
57.299 
57.463 
57.627 
57.791 


11^ 


12' 


m 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
2 
2 

2 
2 
2 


2 
2 
2 
2 
2 


57.955 
58.119 
58.282 
58.446 
58.610 

58.774 
58.938 
59.101 
59.265 
59.429 

59.593 

59.757 

59.921 

0.084 

0.248 

0.412 
0.576 
0.740 
0.904 
1.067 

1.231 
1.395 
1.559 
1.723 

1.887 


2  2.050 

2  2.214 

2  2.378 

2  2.542 

2  2.706 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 

2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


2.869 
3.033 
3.197 
3.361 
3.525 

3.669 
3.852 
4.016 
4.180 
4.344 

4!e7i 

4.835 
4.999 
5.163 

5.327 
5.491 
5.655 

5.818 
5.982 

6.146 
6.310 
6.474 
6.637 
6.801 

6.965 
7.129 
7.293 
7.457 
7.620 


12^ 


13^ 


m 
2 
2 
2 
2 
•2 


7.784 
7.948 
8.112 
8.276 
8.440 


2  8.603 

2  8.767 

2  8.931 

2  9.095 

2  9.259 


2 
2 
2 
2 
2 


9.423 
9.586 
9.750 
9.914 
10.078 


14^ 


2  10.242 

2  10.405 

2  10.569 

2  10.733 

2  10.897 

2  n.061 
2  11.225 
2  11.388 
2  11.552 
2  11.716 

2  11.880 
2  12.044 
2  12.208 
2  12.371 
2  12.535 

2  12.699 

2  12.863 

2  13.027 

2  13.191 

2  13.354 

2  13.518 

2  13.682 

2  13.846 

2  14.010 

2  14.173 


2 

2 
2 
2 
2 


14.337 
14.501 
14.665 
14.829 
14.993 


2  15.156 
2  15.320 
2  15.484 
2  15.648 
2  15.812 


2 
2 
2 
2 
2 


15.976 
16.139 
16.303 
16.467 
16.631 


2  16.795 
2  16.959 
2  17.122 
2  17.286 
2  17.450 


13^ 


m  8 
2  17.614 
2  17.778 
2  17.941 
2  18.105 
2  18.269 

2  18.433 
2  18.597 
2  18.761 
2  18.924 
2  19.088 

2  19.252 
2  19.416 
2  19.580 
2  19.744 
2  19.907 

2  20.071 
2  20.235 
2  20.399 
2  20.563 
2  20.727 

2  20.890 
2  21.054 
2  21.218 
2  21.382 
2  21.546 


15' 


2 
2 
2 
2 
2 


21.709 
21.873 
22.037 
22.201 
22.365 


2  22.529 
2  22.692 
2  22.856 
2  23.020 
2  23.184 

2  23.348 
2  23.512 
2  23.675 
2  23.839 
2  24.003 

2  24.167 
2  24.331 
2  24.495 
2  24.658 
2  24.822 

2  24.986 
2  25.150 
2  25.314 
2  25.477 
2  25.641 


2  25.805 
2  25.969 
26.133 
26.297 
26.460 


2 
2 
2 


2  26.624 
2  26.788 
2  26.952 
2  27.116 
2  27.280 


14^ 


m     8 
2  27.443 

2  27.607 
2  27.771 
2  27.935 
2  28.099 

2  28.263 
2  28.426 
2  28.590 
2  28.754 
2  28.918 

2  29.062 
2  29.245 
2  29.409 
2  29.573 
2  29.737 

2  29.901 
2  30.065 
2  30.228 
2  30.392 
2  30.556 

2  30.720 
2  30.884 
2  31.048 
2  31.211 
2  31.375 

2  31.539 
2  31.703 
2  31.867 
2  32.031 
2  32.194 


For 
fieoonda. 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


32.358 
32.522 
32.686 
32.850 
33.013 

33.177 
33.341 
33.505 
33.669 
33.833 

33.996 
34.160 
34.324 
34.488 
34.652 

34.816 
34.979 
35.143 
35.307 
35.471 

35.635 
35.798 
35.962 
36.126 
36.290 


2  36.454 
2  36.618 
2  36.781 
2  36.945 
2  37.109 


15 


h. 


8 

0 

1 

2 
3 

4 

5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20  j 

21 

22 

23 

24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 

44 

45 

48 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.035 
0.038 

0.041 
0.044 
0.046 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.076 
0.079 

0.082 
0.065 
0.067 
0.090 
0.093 

0.096 
0.098 
0.101 
0.104 
0.106 

0.109 
0.112 
0.115 
0.117 
0.120 

0.123 
0,126 
0.128 
0.131 
0.134 

0.137 
0.139 
0.142 
0.145 
0.147 

0.150 
0.153 
0.156 
0.158 
0.161 


For 
Seconda. 
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TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACT!  3)  FROM  A  SIDEREAL  TIHE  INTERTAL. 

Side- 
x«tL 

16"^ 

17"^ 

18^ 

19^ 

20^- 

21^ 

22^ 

23^ 

For 
Seoonda. 

m 

m     8 

m     • 

m 

8 

m     8 

m      8 

m     8 

m      8 

m     8 

8 

8 

0 

2  37.273 

2  47.102 

2  56.932 

3    6.762 

3  16.591 

3  26,421 

3  36.250 

3  46.060 

0 

o.ooo 

1 

2  37.437 

2  47.266 

2  57.096 

3    6.925 

3  16.755 

3  26.585 

3  36.414 

3  46.244 

1 

0.003 

2 

2  37.601 

2  47.430 

2  57.260 

3    7.089 

8  16.919 

3  26.746 

3  36.576 

3  46.407 

2 

0.005 

3 

2  37.764 

2  47.594 

2  57.424 

3    7.253 

3  17.063 

3  26.912 

3  36.742 

3  46.571 

3 

0.008 

4 

2  37.928 

2  47.758 

2  57.587 

3    7.417 

3  17.246 

8  27.076 

3  36.906 

3  46.735 

4 

0.011 

5 

2  38.092 

2  47.922 

2  57.751 

3    7.581 

3  17.410 

3  27.240 

3  37.069 

3  46.899 

5 

0.014 

6 

2  38.256 

2  48.065 

2  57.915 

3    7.745 

8  17.674 

3  27.404 

3  37.233 

3  47.063 

6 

0.016 

7 

2  38.420 

2  48.249 

2  58.079 

3    7.908 

3  17.738 

3  27.568 

3  37.397 

3  47.227 

7 

0.019 

6 

2  38.584 

2  48.413 

2  58.243 

3    8.072 

3  17.902 

3  27.731 

3  37.561 

8  47.390 

8 

0.022 

9 

2  38.747 

2  48.677 

2  58.406 

3    8.236 

8  18.066 

3  27.695 

3  37.725 

3  47.554 

9 

0.025 

10 

2  38.911 

2  48.741 

2  58.570 

3    8.400 

3  18.229 

3  28.059 

3  37.669 

3  47.718 

10 

0.0S7 

11 

2  39.075 

2  48.905 

2  58.734 

3    8.564 

3  18.393 

3  28.223 

3  36.062 

3  47.662 

11 

0.080 

12 

2  39.239 

2  49.068 

2  58.898 

3    8.728 

3  18.557 

3  28.367 

3  38.216 

3  46.046 

12 

0.033 

13 

2  39.403 

2  49.232 

2  59.062 

3    6.891 

3  18.721 

3  26.550 

3  36.380 

3  48.210 

13 

0.035 

14 

2  39.566 

2  49.396 

2  59.226 

3    9.055 

3  18.885 

3  26.714 

3  38.544 

8  48.373 

14 

0.088 

15 

2  39.730 

2  49.560 

2  59.389 

3    9.219 

3  19.049 

3  26.876 

3  38.706 

3  48.537 

15 

0.041 

16 

2  39.894 

2  49.724 

2  59.553 

3    9.363 

3  19.212 

3  29.042 

3  36.871 

3  48.701 

16 

0.044 

17 

2  40.058 

2  49.888 

2  59.717 

3    9.547 

3  19.376 

3  29.206 

3  39.035 

3  48.665 

17 

0.046 

18 

2  40.222 

2  50.051 

2  59.881 

3    9.710 

3  19.540 

3  29.370 

3  39.199 

3  49.029 

18 

0.049 

19 

2  40.386 

2  50.215 

3 

0.045 

3    9.874 

3  19.704 

3  29.533 

3  39.363 

3  49.193 

19 

0.053 

20 

2  40.549 

2  50.379 

3 

0.209 

3  10.038 

3  19.866 

3  29.697 

3  39.527 

8  49.356 

20 

0.055 

21 

2  40.713 

2  50.543 

3 

0.372     3  10.202 

3  20.032 

3  29.861 

3  39.691 

3  49.520 

21 

0.057 

22 

2  40.877 

2  50.707 

3 

0.536 

3  10.366 

3  20.195 

3  30.025 

3  39.854 

3  49.684 

22 

0.060 

23 

2  41.041 

2  50.870 

3 

0.700 

3  10.530 

3  20.359 

3  30.189 

3  40.018 

3  49.848 

23 

0.063 

24 

2  41.205 

2  51.034 

3 

0.864 

3  10.693 

3  20.523 

3  30.353 

3  40.182 

3  50.012 

24 

0.066 

25 

2  41.369 

2  51.198 

3 

1.028 

3  10.857 

3  20.687 

3  30.516 

3  40.346 

3  50.175 

25 

0.068 

26 

2  41.532 

2  51.362 

3 

1.192 

3  11.021 

3  20.851 

3  30.680 

3  40.510 

3  50.339 

26 

0.071 

27 

2  41.696 

2  51.526 

3 

1.355 

3  11.185 

3  21.014 

3  30.844 

3  40.674 

3  60.503 

27 

0.074 

28 

2  41.860 

2  51.690 

3 

1.519 

3  11.349 

8  21.178 

3  31.008 

3  40.837 

3  50.667 

28 

0.076 

29 

2  42.024 

2  61.853 

3 

1.683 

3  11.513 

3  21.342 

3  31.172 

3  41.001 

3  50.631 

29 

0.079 

30 

2  42.188 

2  52.017 

3 

1.847 

3  11.676 

3  21.506 

3  31.336 

3  41.165 

3  50.995 

30 

0.082 

31 

2  42.352 

2  52.181 

3 

2.011 

3  11.840 

3  21.670 

3  31.499 

3  41.329 

3  51.156 

31 

0.065 

32 

2  42.515 

2  52.345 

3 

2.174 

3  12.004 

3  21.834 

3  31.663 

3  41.493 

3  51.322 

32 

0.087 

33 

2  42.679 

2  52.509 

3 

2.338 

3  12.168 

3  21.997 

3  31.827 

3  41.657 

3  51.486 

33 

0.090 

34 

2  42.843 

2  52.673 

3 

2.502 

3  12.332 

3  22.161 

3  31.991 

3  41.820 

3  51.650 

34 

0.093 

35 

2  43.007 

2  52.836 

3 

2.666 

3  12.496  ^ 

3  22.325 

3  32.155 

3  41.984 

3  51.614 

35 

0096 

36 

2  43.171 

2  53.000 

3 

2.830 

3  12.659 

3  22.489 

3  32.318 

3  42.148 

3  51.978 

36 

0.098 

37 

2  43.334 

2  53.164 

3 

2.994 

3  12.823 

3  22.653 

3  32.482 

3  42.312 

3  52.141 

37 

0.101 

38 

2  43.498 

2  53.328 

3 

3.157 

3  12.987 

3  22.817 

3  32.646 

3  42.476 

3  52.305 

38 

0.104 

39 

2  43.662 

2  53.492 

3 

3.321 

3  13.151 

3  22.960 

3  32.810 

3  42.639 

3  52.469 

39 

0.106 

40 

2  43.826 

2  53.656 

3 

a485 

3  13.31S 

3  23.144 

3  32.974 

3  42.803 

3  52.633 

40 

0.109 

41 

2  43.990 

2  53.819 

3 

3.649 

3  13.478 

3  23.306 

3  33.136 

3  42.967 

3  52.797 

41 

0.112 

42 

2  44.154 

2  53.983 

3 

3.813 

3  13.642 

3  23.472 

3  33.301 

3  43.131 

3  52.961 

42 

0.115 

43 

2  44.317 

2  54.147 

3 

3.977 

3  13.806 

3  23.636 

3  33.465 

3  43.295 

3  53.124 

43 

0.117 

44 

2  44.481 

2  54.311 

3 

4.140 

3  13.970 

3  23.800 

3  33.6^ 

3  43.459 

3  53.286 

44 

0.120 

45 

2  44.645 

2  54.475 

3 

4.304 

3  14.134 

3  23.963 

3  33.793 

3  43.622 

3  53.452 

45 

0.123 

46 

2  44.809 

2  54.638 

3 

4.468 

3  14.298 

3  24.127 

3  33.957 

3  43.786 

3  53.616 

46 

0.126 

47 

2  44.973 

2  54.802 

3 

4.632 

3  14.461 

3  24.291 

3  34.121 

3  43.950 

3  53.780 

47 

0.128 

48 

2  45,137 

2  54.966 

3 

4.796 

3  14.625 

3  24.465 

3  34.2^ 

3  44.114 

3  53.943 

48 

0.131 

49 

2  45.300 

2  55.130 

3 

4.960 

3  14.789 

3  24.619 

3  34.448 

3  44.278 

3  54.107 

49 

0.134 

50 

2  45.464 

2  55.294 

3 

5.123 

3  14.953 

3  24.782 

3  34.612 

3  44.442 

3  54.271 

50 

0.137 

51 

2  46.628 

2  55.458 

3 

5.287 

3  15.117 

3  24.946 

3  34.776 

3  44.605 

3  54.435 

51 

0.139 

52 

2  45.792 

2  55.621 

3 

6.451 

3  15.281 

3  25.110 

3  34.940 

3  44.769 

3  54.599 

52 

0.142 

53 

2  45.956 

2  55.785 

3 

5.615 

3  15.444 

3  25.274 

3  35.104 

3  44.933 

3  54.763 

53 

0.145 

54 

2  46.120 

2  55.949 

3 

5.779 

3  15.608 

3  25.438 

3  35.267 

3  45.097 

3  54.926 

54 

0.147 

55 

2  46.283 

2  56.113 

3 

5.942 

3  16.772 

3  25.602 

3  35.431 

3  45.261 

3  65.090 

55 

0.150 

56 

2  46.447 

2  56.277 

3 

6.106 

3  15.936 

3  25.765 

3  35.595 

3  45.425 

3  55.254 

66 

0.153 

57 

2  46.611 

2  56.441 

3 

6.270 

3  16.100 

3  25.929 

3  35.759 

3  45.588 

3  55.416 

57 

0.156 

58 

2  46.775 

2  56.604 

3 

6.434 

3  16.264 

3  26.093 

3  35.923 

3  45.752 

3  55.562 

58 

0.158 

59 

2  46.939 

2  56.768 

3 

6.598 

3  16.427 

3  26.257 

3  36.086 

3  45.916 

3  55.746 

59 

0.161 

Sido- 
roaL 

1 

16^- 

17h. 

18^- 

Id^ 

20^- 

21^ 

22^ 

23^ 

^     For 
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TABLE  III.— MEAN  SOLAR  INTO  SIDEEEAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  UNTEBYAL. 

MMn 
Solar. 

Qh. 

1^ 

2h. 

3*^ 

4^ 

• 

5^ 

6^ 

71. 

For 
Seconds. 

m 

m     B 

m     8 

m     8 

m     8 

m     8 

m     8 

m 

8 

m     8 

8 

8 

0 

0    0.000 

0    9.856 

0  19.713 

0  29.569 

0  39.426 

0  49.282 

0  59.139 

1    8.995 

0 

0.000 

1 

0    0.164 

0  10.021 

0  19.877 

0  29.734 

0  39.590 

0  49.447 

0  59.303 

1    9.160 

1 

0.003 

2 

0    0.329 

0  10.185 

0  20.041 

0  29.898 

0  39.754 

0  49.611 

0  59.467 

1    9.324 

2 

0.005 

3 

0    0.493 

0  10.349 

0  20.206 

0  30.062 

0  39.919 

0  49.775 

0  59.632 

1    9.488 

3 

0.008 

4 

0    0.657 

0  10.514 

0  20.370 

0  30.227 

0  40.083 

0  49.939 

0  59.796 

1    9.652 

4 

0.011 

6 

0    0.821 

0  10.678 

0  20.534 

0  30.391 

0  40.247 

0  50.104 

0  59.960 

1    9.817 

5 

0.014 

6 

0    0.986 

0  10.842 

0  20.699 

0  30.555 

0  40.412 

0  50.268 

0.124 

1    9.981 

6 

0.016 

7 

0    1.150 

0  11.006 

0  20.863 

0  30.719 

0  40.576 

0  50.432 

0.289 

1  10.145 

7 

0.019 

8 

0    1.314 

0  11.171 

0  21.027 

0  30.884 

0  40.740 

0  50.597 

0.453 

1  10.310 

8 

0.022 

9 

0    1.478 

0  11.335 

0  21.191 

0  31.048 

0  40.904 

0  50.761 

0.617 

1  10.474 

9 

0.025 

10 

0    1.643 

0  11.499 

0  21.356 

0  31.212 

0  41.069 

0  50.925 

0.782 

1  10.638 

10 

0.027 

11 

0    1.807 

0  11.663 

0  21.520 

0  31.376 

0  41.233 

0  51.089 

0.946 

1  10.802 

11 

0.030 

12 

0    1.971 

0  11.828 

0  21.684 

0  31.541 

0  41.397 

0  51.254 

1.110 

1  10.967 

12 

0.033 

13 

0    2.136 

0  11.992 

0  21.849 

0  31.705 

0  41.561 

0  51.418 

1.274 

1  11.131 

13 

0.036 

14 

0    2.300 

0  12.156 

0  22.013 

0  31.869 

0  41.726 

0  51.582  :  1 

1.439 

1  11.295 

14 

0.038 

15 

0    2.464 

0  12.321 

0  22.177 

0  32.034 

0  41.890 

0  51.746  1  1 

1.603 

1  11.459 

15 

0.041 

16 

0    2.628 

0  12.485 

0  22.341 

0  32.198 

0  42.054 

0  51.911 

1.767 

1  11.624 

16 

0.044 

17 

0    2.793 

0  12.649 

0  22.506 

0  32.362 

0  42.219 

0  52.075 

1.932 

1  11.788 

17 

0.047 

18 

0    2.957 

0  12.813 

0  22.670 

0  32.526 

0  42.383 

0  52.239 

2.096 

1  11.952 

18 

0.049 

19 

0    3.121 

0  12.978 

0  22.834 

0  32.691 

0  42.547 

0  52.404 

2.260 

1  12.117 

19 

0.052 

20 

0    3.285 

0  13.142 

0  22.998 

0  32.855 

0  42.711 

0  52.568 

2.424 

1  12.281 

20 

0.055 

21 

0    3.4C0 

0  lasoo 

0  23.163 

0  33.019 

0  42.876 

0  52.732 

2.589 

1  12.445 

21 

0.057 

22 

0    3.614 

0  13.471 

0  23.327 

0  33.183 

0  43.040 

0  52.896 

2.753 

1  12,609 

22 

0.060 

23 

0    3.778 

0  13.635 

0  23.491 

0  33.348 

0  43.204 

0  53.061 

2.917 

1  12.774 

23 

0.063 

24 

0    3.943 

0  13.799 

0  23.656 

• 

0  33.512 

0  43.368 

0  53.225 

3.081 

1  12.938 

24 

0.066 

25 

0    4.107 

0  13.963 

0  23.820 

0  33.676 

0  43.533 

0  53.389 

3.246 

1  13.102 

25 

0.068 

26 

0    4.271 

0  14.128 

0  23.984 

0  33.841 

0  43.697 

0  53.554 

3.410 

1  13.266 

26 

0.071 

27 

0    4.435 

0  14.1i92 

0  24.148 

0  34.005 

0  43.861 

0  53.718 

3.574 

1  13.431 

27 

0.074 

28 

0    4.600 

0  14.456 

0  24.313 

0  34.169 

0  44.026 

0  53.882 

3.739 

1  13.595 

28 

0.077 

29 

0    4.764 

0  14.620 

0  24.477 

0  34.333 

0  44.190 

0  54.046 

3.903 

1  13.759 

29 

0.079 

30 

0    4.928 

0  14.785 

0  24.641 

0  34.498 

0  44.354 

0  54.211 

4.067 

1  13.924 

30 

0.082 

31 

0    5.093 

0  14.949 

0  24.805 

0  34.662 

0  44.518 

0  54.375 

4.231 

1  14.088 

31 

0.085 

32 

0    5.257 

0  15.113 

0  24.970 

0  34.826 

0  44.683 

0  54.539 

4.396 

1  14.252 

32 

0.08H 

33 

0    5.421 

0  15.278 

0  25.134 

0  34.990 

0  44.847 

0  54.703 

4.r60 

1  14.416 

33 

0.090 

34 

0    5.585 

0  15.442 

0  25.298 

0  35.155 

0  45.011 

0  54.868 

4.724 

1  14.5H1 

34 

0.093 

35 

0    5.750 

0  15.606 

0  25.463 

0  35.319 

0  45.176 

0  55.032 

4.888 

1  14.745 

35 

0.096 

36 

0    5.914 

0  15.770 

0  25.627 

0  35.483 

0  45.340 

0  55.196 

5.053 

1  14.909 

36 

0.099 

37 

0    6.078 

0  15.935 

0  25.791 

0  35.648 

0  45.S04 

0  55.361 

5.217 

1  15.073 

37 

0.101 

38 

0    6.242 

0  16.099 

0  25.955 

0  35.812 

0  45.668 

0  55.525 

5.381 

1  15.238 

38 

0.104 

39 

0    6.407 

0  16.263 

0  26.120 

0  35.976 

0  45.833 

0  55.689 

5.546 

1  15.402 

39 

0.107 

40 

0    6.571 

0  16.427 

0  26.284 

0  36.140 

0  45.997 

0  55.853 

5.710 

1  15.566 

40 

0.110 

41 

0    6.735 

0  16.592 

0  26.448 

0  36.305 

0  46.161 

0  £6.018 

5.874 

1  15.731 

41 

0.112 

42 

0    6.900 

0  16.756 

0  26612 

0  36.469 

0  46.325 

0  C6.1H2 

6.038 

1  15.895 

42 

0115 

43 

0    7.064 

0  16.920 

0  26.777 

0  36.633 

0  46.490 

0  56.346 

6.203 

1  16.059 

43 

0.118 

44 

0    7.228 

0  17.0H5 

0  26.941 

0  36,798 

0  46.654 

0  56.510 

6.367 

1  16.223 

44 

0.120 

45 

0    7.392 

0  17.249 

0  27.105 

0  36.962 

0  46.818 

0  56.675 

6.531 

1  16.388 

45 

0.123 

46 

0    7.557 

0  17.413 

0  27.270 

0  37.126 

0  46.983 

0  56.839 

6.695 

1  16.552 

46 

0.1i;6 

47 

0    7.721 

0  17.577 

0  27.434 

0  37.290 

0  47.147 

0  57.003 

6.860 

1  16.716 

47 

0.129 

48 

0    7.885 

0  17.742 

0  27.C98 

0  37.455 

0  47.311 

0  57.168 

7.024 

1  16.881 

48 

0.131 

49 

0    8.049 

0  17.906 

0  27.762 

0  37.619 

0  47.475 

0  57.332 

7.188 

1  17.045 

49 

0.134 

50 

0    8.214 

0  18.070 

0  28^.927 

0  37.783 

0  47.640 

0  57.496 

7.353 

1  17.209 

50 

0.137 

51 

0    8.378 

0  18.234 

0  28.091 

0  37.947 

0  47.804 

0  57.660 

7.517 

1  17.373 

51 

0.140 

52 

0    8.542 

0  18.399 

0  28.255 

0  38.112 

0  47.968 

0  57.825 

7.681 

1  17.538 

52 

0.142 

53 

0    8.707 

0  18.563 

0  28.420 

0  38.276 

0  48.132 

0  57.989 

7.845 

1  17.702 

53 

0.145 

54 

0    8.871 

0  18.727 

0  28.584 

0  38.440 

0  48.297 

0  58.153 

8.010 

1  17.866 

54 

0.148 

55 

0    9.035 

0  18.892 

0  28.748 

0  38.605 

0  48.461 

0  58.317 

8.174 

1  18.030 

55 

0.151 

56 

0    9.199 

0  19.056 

0  28.912 

0  38.769 

0  48.625 

0  58.482 

8.338 

1  18.195 

56 

0.153 

57 

0    9.364 

0  19.220 

0  29.077 

0  38.933 

0  48.790 

0  58.646 

8.502 

1  18.359 

57 

0.156 

58 

0    9.528 

0  19.384 

0  29.241 

0  39.097 

0  48.954 

0  58.810 

8.667 

1  18.523 

58 

0.159 

59 

0    9.692 

0  19.549 

0  29.405 

0  39.262 

0  49.118 

0  58.975 

8.831 

1  18.688 

59     0.162 

Mean 
Rolfir. 

QhT 

lb. 

2h. 

3^ 

4h. 

6^ 

6^- 

nh. 

For 
6econd8. 

EPH  86^33 — 11 


TABLE  ni.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  DrrEBYAL. 

• 

Mesn 
Solar. 

3h. 

gh. 

10"^ 

11^ 

12^ 

13^ 

14^ 

15*^ 

For 
Seoonda. 

m 

m     8 

m     • 

m     8 

m     • 

m 

• 

m     8 

m     8 

m     8 

8 

8 

0 

1  18.852 

1  28.708 

1  38.565 

1  46.421 

1  58.278 

2    6.134 

2  17.991 

2  27.847 

0 

0.000 

1 

1  19.016 

1  28.873 

1  38.729 

1  48.585 

1  5a449 

2    6.298 

2  18.155 

2  28.011 

1 

0.003 

2 

1  19.180 

1  29.037 

1  38.893 

1  48.750 

1  56.606 

2    &463 

2  18.319 

2  28.176 

2 

0.005 

3 

1  19.345 

1  29.201 

1  39.058 

1  48.914 

168.771 

2    8.627 

2  18.463 

2  28.340 

3 

0.008 

4 

1  19.509 

1  29.365 

1  39.222 

149.078 

158.935 

8    &791 

2  18.648 

2  28.504 

4 

0.011 

5 

1  19.673 

1  29.530 

1  39.386 

1  49.243 

159.099 

2    a966 

2  18.812 

2  26.668 

5 

0.014 

6 

1  19.837 

1  29.694 

1  39.550 

1  49.407 

159.263 

2    9.120 

2  18.976 

2  28.633 

6 

0.016 

7 

1  20.002 

1  29.858 

1  39.715 

1  49.571 

159.428 

2    9.284 

2  19.141 

2  28.997 

7 

0.019 

8 

1  20.166 

1  30.022 

1  39.879 

149.735 

159.592 

2    9.448 

2  19.305 

2  29.161 

8 

0.022 

9 

1  20.330 

1  30.187 

1  40.043 

1  49.900 

159.756 

2    9.613 

2  19.469 

2  29.326 

9 

0.025 

10 

1  20.495 

1  30.351 

1  40.207 

150.064 

159.920 

2    9.777 

2  19.633 

2  29.490 

10 

0.027 

11 

1  20.659 

1  30.515 

1  40.372 

1  50.228 

2 

0.085 

2    9.941 

2  19.796 

2  29.654 

11 

0.030 

12 

1  20.823 

1  30.680 

1  40.536 

1  50.393 

2 

0.249 

2  10.105 

2  19.962 

2  29.818 

12 

0.033 

13 

1  20.987 

1  30.844 

1  40.700 

1  50.557 

2 

0.413 

2  10.270 

2  20.126 

2  29.983 

13 

0.036 

14 

1  21.152 

1  31.008 

1  40.865 

1  50.721 

2 

0.576 

2  10.434 

2  20.290 

2  30.147 

14 

0.038 

15 

1  21.316 

1  31.172 

1  41.029 

1  50.885 

2 

0.742 

2  10.598 

2  20.455 

2  30.311 

15 

0.041 

16 

1  21.480 

1  31.337 

1  41.193 

1  51.050 

2 

0.906 

2  10.763 

2  20.619 

2  30.476 

16 

0.044 

17 

1  21.644 

1  31.501 

1  41.357 

1  51.214 

2 

1.070 

2  10.927 

2  20.783 

2  30.640 

17 

0.047 

18 

1  21.809 

1  31.665 

1  41.522 

1  51.378 

2 

1.235 

2  11.091 

2  20.948 

2  30.804 

18 

0.049 

19 

1  21.973 

1  31.829 

1  41.686 

1  51.542 

2 

1.399 

2  11.255 

2  21.112 

2  30.966 

19 

0.052 

20 

1  22.137 

1  31.994 

1  41.850 

1  61.707 

2 

1.563 

2  11.420 

2  21.276 

2  31.133 

20 

0.055 

21 

1  22.302 

1  32.158 

1  42.015 

1  51.871 

2 

1.727 

2  11.584 

2  21.440 

2  31.297 

21 

0.057 

22 

1  22.466 

1  32.322 

1  42.179 

1  52.035 

2 

1.892 

2  11.748 

2  21.605 

2  31.461 

22 

0.060 

23 

1  22.630 

1  32.487 

1  42.343 

1  62.200 

2 

2.056 

2  11.912 

2  21.769 

2  31.625 

23 

0.063 

24 

1  22.794 

1  32.651 

1  42.507 

1  52.364 

2 

2.220 

2  12.077 

2  21.933 

2  31.790 

24 

0.066 

25 

1  22.959 

1  32.815 

1  42.672 

1  52.528 

2 

2.385 

2  12.241 

2  22.096 

2  31.954 

25 

0.068 

26 

1  23.123 

1  32.979 

1  42.836 

1  52.692 

2 

2.549 

2  12.405 

2  22.262 

2  32.118 

26 

0.071 

27 

1  23.287 

1  33.144 

1  43.000 

1  52.857 

2 

2.713 

2  12.570 

2  22.426 

2  32.263 

27 

0.074 

28 

1  23.451 

1  33.308 

1  43.164 

1  53.021 

2 

2.877 

8  12.734 

2  22.590 

2  32.447 

28 

0.077 

29 

1  23.616 

1  33.472 

1  43.329 

153.185 

2 

3.042 

2  12.896 

2  22.755 

2  32.611 

29 

0.079 

30 

1  23.780 

1  33.637 

1  43.493 

1  53.349 

2 

3.206 

2  13.062 

2  22.919 

2  32.775 

30 

0.082 

31 

1  23.944 

1  33.801 

1  43.657 

1  53.514 

2 

3.370 

2  13.227 

2  23.083 

2  32.940 

31 

0.065 

32 

1  24.109 

1  33.965 

1  43.822 

1  53.678 

2 

3.534 

2  13.391 

2  23.247 

2  33.104 

32 

0.088 

33 

1  24.273 

1  34.129 

1  43.966 

1  53.842 

2 

3.699 

2  13.555 

2  23.412 

2  33.268 

33 

0.090 

34 

1  24.437 

1  34.294 

1  44.150 

1  54.007 

2 

3.863 

2  13.720 

2  23.576 

2  33.432 

34 

0.093 

35 

1  24.601 

1  34.458 

1  44.314 

1  64.171 

2 

4.027 

2  13.664 

2  23.740 

2  33.597 

35 

0.096 

36 

1  24.766 

1  34.622 

1  44.479 

1  54.335 

2 

4.192 

2  14.046 

2  23.905 

2  33.761 

36 

0.099 

37 

1  24.930 

1  34.786 

1  44.643 

154.499 

2 

4.356 

2  14.212 

2  24.069 

2  33.925 

37 

0.101 

38 

1  25.094 

1  34.951 

1  44.607 

1  54.664 

2 

4.520 

2  14.377 

2  24.233 

2  34.090 

38 

0.104 

39 

1  25.259 

1  35.115 

1  44.971 

154.828 

2 

4.664- 

2  14.541 

2  24.397 

2  34.254 

39 

0.107 

40 

1  25.423 

1  35.279 

1  45.136 

154.992 

2 

4.849 

2  14.705 

2  24.562 

2  34.418 

40 

0.110 

41 

1  25.587 

1  35.444 

1  45.300 

1  55.156 

2 

5.013 

2  14.869 

2  24.726 

2  34.582 

41 

0.112 

42 

1  25.751 

1  35.608 

1  45.464 

1  55.321 

2 

5.177 

2  15.034 

2  24.890 

2  34.747 

42 

0.115 

43 

1  25.916 

1  35.772 

1  45.629 

1  65.485 

2 

5.342 

2  15.198 

2  25.054 

2  34.911 

43 

0.118 

44 

1  26.080 

1  35.936 

1  45.793 

155.649 

2 

5.506 

2  15.362 

2  25.219 

2  35.075 

44 

0.120 

45 

1  26.244 

1  36.101 

1  45.957 

1  55.814 

2 

5.670 

2  15.527 

2  25.383 

2  35.239 

45 

0.123 

46 

1  26.408 

1  36.265 

1  46.121 

1  55.978 

2 

5.834 

2  15.691 

2  25.547 

2  35.404 

46 

0.126 

47 

1  26.573 

1  36.429 

1  46.286 

1  56.142 

2 

5.999 

2  15.855 

2  25.712 

2  35.568 

47 

0.129 

48 

1  26.737 

1  36.593 

1  46.450 

1  56.306 

2 

6.163 

2  16.019 

2  25.876 

2  35.732 

48 

0.131 

49 

1  26.901 

1  36.758 

1  46.614 

1  56.471 

2 

6.327 

2  16.184 

2  26.040 

2  35.897 

49 

0.134 

50 

1  27.066 

1  36.922 

1  46.778 

1  56.635 

2 

6.491 

2  16.348 

2  26.204 

2  36.061 

50 

0.137 

51 

1  27.230 

1  37.086 

1  46.943 

1  56.799 

2 

6.&56 

2  16.512 

2  26.369 

2  36.225 

51 

0.140 

52 

1  27.394 

1  37.251 

1  47.107 

1  56.964 

2 

6.820 

2  16.676 

2  26.533 

2  36.389 

52 

0.142 

53 

1  27.558 

1  37.415 

1  47.271 

1  57.128 

2 

6.984 

2  16.841 

2  26.697 

2  36.554 

53 

0.145 

54 

1  27.723 

1  37.579 

1  47.436 

1  57.292 

2 

7.149 

2  17.005 

2  26.861 

2  36.718 

54 

0.146 

55 

1  27.887 

1  37.743 

1  47.600 

1  57.456 

2 

7.313 

2  17.169 

2  27.026 

2  36.882 

55 

0.151 

56 

1  2«.051 

1  37.908 

1  47.764 

1  57.621 

2 

7.477 

2  17.334 

2  27.190 

2  37.047 

56 

0.153 

57 

1  28.215 

1  38.072 

1  47.928 

1  67.785 

2 

7.641 

2  17.498 

2  27.354 

2  37.211 

57 

0.156 

58 

1  28.380 

1  38.236 

1  48.093 

1  57.949 

2 

7.806 

2  17.662 

2  27.519 

2  37.375 

58 

0.159 

59 

1  28.544 

1  38.400 

1  48.257 

1  5ail3 

2 

7.970 

2  17.826 

2  27.683 

2  37.539 

69     0.162 

I  Mean 

Solar. 

H"^-  . 

gh. 

10^ 

11^ 

12^ 

13^ 

14h. 

1 

16^ 

• 

For 
Beeonda. 

EPH  86 — 33 — 12 


TABLE  m.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  ▲  MEAN  TIME  INTERVAL. 

* 

Mean 
Solar. 

16"^ 

17^ 

18^ 

19^ 

20^ 

21^ 

22^ 

23*^ 

Pop 
SeoondB. 

m 

m     B 

m     • 

m 

• 

m     8 

m     ■ 

m     • 

m      8 

m      B 

B 

B 

0 

2  37.704 

2  47.560 

2  57.417 

3    7.278 

3  17.129 

3  26.986 

3  36.842 

3  46.699 

0 

0.000 

1 

2  37.868 

2  47.724 

2  57.581 

3    7.437 

3  17.294 

8  27.150 

3  37.007 

3  46.863 

1 

0.003 

2 

2  38.032 

2  47.889 

2  57.746 

3    7.602 

3  17.458 

3  27.315 

3  37.171 

3  47.027 

2 

0.005 

3 

2  3ai96 

2  48.053 

2  57.909 

3    7.766 

3  17.622 

8  27.479 

3  37.335 

3  47.192 

3 

0.008 

4 

2  38.361 

2  48.217 

2  58.074 

3    7.930 

3  17.787 

8  27.643 

3  37.500 

3  47.356 

4 

O.Oll 

5 

2  38.525 

2  48.381 

2  58.238 

3    8.094 

3  17.951 

3  27.807 

3  37.664 

3  47.520 

6 

0.014 

6 

2  38.689 

2  48.546 

2  58.402 

3    8.259 

8  18.116 

3  27.972 

3  37.828 

3  47.685 

6 

0.016 

7 

2  38.854 

2  48.710 

2  58.566 

3    8.423 

3  18.279 

3  28.136 

3  37.992 

3  47.849 

7 

0.019 

8 

2  39.018 

2  48.874 

2  58.731 

3    8.587 

8  ia444 

3  28.300 

3  38.157 

3  48.013 

8 

0.022 

9 

2  39.182 

2  49.039 

2  58.895 

3    a761 

8  18.608 

3  28.464 

3  38.321 

3  48.177 

9 

0.025 

10 

2  39.346 

2  49.203 

2  59.059 

3    8.916 

3  18.772 

3  28.629 

8  38.485 

3  46.342 

10 

0.027 

11 

2  39.511 

2  49.367 

2  59.224 

3    9.080 

3  18.937 

3  28.793 

3  38.649 

3  48.506 

11 

0.030 

12 

2  39.675 

2  49.531 

2  59.388 

3    9.244 

3  19.101 

3  28.957 

3  38.814 

3  48.670 

12 

0.033 

13 

2  39.839 

2  49.696 

2  59.552 

3    9.409 

3  19.265 

3  29.122 

3  38.978 

3  48.834 

13 

0.036 

14 

2  40.003 

2  49.860 

2  59.716 

3    9.673 

8  19.429 

3  29.286 

3  39.142 

3  48.999 

14 

0.038 

15 

2  40.168 

2  50.024 

2  59.881 

3    9.737 

8  19.594 

3  29.450 

3  39.307 

3  49.163 

15 

0.041 

16 

2  40.332 

2  5^.188 

3 

0.045 

3    9.901 

3  19.758 

3  29.614 

3  39.471 

3  49.327 

16 

0.044 

17 

2  40.496 

2  50.353 

3 

0.209 

3  10.066 

3  19.922 

3  29.779 

3  39.635 

3  49.492 

17 

0.047 

18 

2  40.661 

2  50.517 

3 

0.373 

3  10.230 

8  20.086 

3  29.943 

8  39.799 

3  49.666 

18 

0.049 

19 

2  40.825 

2  50.681 

3 

0.538 

3  10.394 

3  20.251 

3  30.107 

3  39.964 

3  49.820 

19 

0.052 

20 

2  40.989 

2  50.846 

3 

0.702 

3  10.659 

8  20.415 

3  30.271 

3  40.128 

3  49.984 

20 

0.055 

21 

2  41.153 

2  51.010 

3 

0.866 

3  10.723 

3  20.579 

3  30.436 

3  40.292 

3  50.149 

21 

0.057 

22 

2  41.318 

2  51.174 

3 

1.031 

3  10.887 

3  20.744 

3  30.600 

3  40.456 

3  50.313 

22 

0.060 

23 

2  41.482 

2  51.338 

3 

1.105 

3  11.051 

3  20.906 

3  30.764 

3  40.621 

3  50.477 

23 

0.063 

24 

2  41.646 

2  51.503 

3 

1.359 

3  11.216 

8  21.072 

3  30.929 

3  40.785 

3  50.642 

24 

0.066  . 

25 

2  41.810 

2  51.667 

3 

1.523 

3  11.380 

8  21.236 

3  31.093 

3  40.949 

3  50.806 

25 

0.068 

26 

2  41.975 

2  51.831 

3 

1.688 

3  11.544 

3  21.401 

3  31.257 

3  41.114 

3  50.970 

26 

0.071 

27 

2  42.139 

2  51.995 

3 

1.852 

3  11.708 

3  21.566 

3  31.421 

8  41.278 

3  51.134 

27 

0.074 

28 

2  42.303 

2  52.160 

3 

2.016 

3  11.873 

3  21.729 

3  31.586 

3  41.442 

3  51.299 

28 

0.077 

29 

2  42.468 

2  52.324 

3 

2.181 

3  12.037 

3  21.893 

3  31.750 

3  41.606 

3  51.463 

29 

0.079 

30 

2  42.632 

2  52.488 

3 

2.345 

3  12.201 

3  22.058 

3  31.914 

3  41.771 

3  51.627 

30 

0.082 

31 

2  42.796 

2  52.653 

3 

2.609 

3  12.366 

3  22.222 

3  32.078 

3  41.935 

3  51.791 

31 

0.085 

32 

2  42.960 

2  52.817 

3 

2.673 

3  12.530 

3  22.386 

3  32.243 

3  42.099 

3  51.956 

32 

0.088 

33 

2  43.125 

2  52.981 

3 

2.838 

3  12.694 

8  22.651 

3  82.407 

3  42.264 

3  62.120 

33 

0.090 

34 

2  43.289 

2  53.145 

3 

3.002 

8  12.858 

3  22.716 

3  32.571 

3  42.428 

3  62.284 

34 

0.093 

35 

2  43.453 

2  53.310 

3 

3.166 

3  13.023 

8  22.879 

3  32.736 

3  42.592 

3  52.449 

35 

0.096 

36 

2  43.617 

2  53.474 

3 

3.330 

3  13.187 

3  23.043 

3  32.900 

3  42.756 

3  52.613 

36 

0.099 

37 

2  43.782 

2  53.638 

3 

Q.496 

3  13.351 

3  23.208 

8  33.064 

3  42.921 

3  52.777 

37 

0.101 

38 

2  43.946 

2  53.803 

3 

3.659 

3  13.615 

3  23.372 

3  33.228 

3  43.065 

3  52.941 

38 

0.104 

39 

2  44.110 

2  53.967 

3 

3.823 

3  13.680 

3  23.636 

3  33.393 

3  43.249 

3  53.106 

39 

0.107 

40 

2  44.275 

2  54.131 

3 

3.988 

3  13.844 

3  23.700 

3  33.567 

3  4.3.413 

3  53.270 

40 

0.110 

41 

2  44.439 

2  54.295 

3 

4.152 

3  14.006 

3  23.865 

8  33.721 

3  43.578 

3  53.434 

41 

0.112 

42 

2  44.603 

2  54.460 

3 

4.316 

3  14.173 

8  24.029 

3  33.886 

3  43.742 

3  53.598 

42 

0.115 

43 

2  44.767 

2  54.624 

3 

4.480 

3  14.337 

3  24.193 

3  34.050 

3  43.906 

3  53.763 

43 

0.118 

44 

2  44.9J2 

2  54.788 

3 

4.645 

3  14.601 

8  24.358 

8  34.214 

3  44.071 

3  53.927 

44 

0.120 

45 

2  45.096 

2  54.952 

3 

4.809 

3  14.666 

3  24.522 

3  34.378 

3  44.235 

3  54.091 

45 

0.123 

46 

2  45.260 

2  55.117 

3 

4.978 

3  14.830 

8  24.686 

3  34.543 

3  44.399 

3  64.256 

46 

0.126 

47 

2  45.425 

2  55.281 

3 

6.137 

3  14.994 

8  24.850 

3  34.707 

8  44.563 

3  54.420 

47 

0.129 

48 

2  45.589 

2  55.445 

3 

5.302 

3  15.158 

8  26.016 

3  34.871 

3  44.728 

3  54.584 

48 

0.131 

49 

2  45.753 

2  55.610 

3 

5.466 

3  15.328 

8  26.179 

3  35.036 

3  44.892 

3  64.748 

49 

0.134 

50 

2  45.917 

2  65.774 

3 

6.630 

8  16.487 

3  26.843 

8  35.200 

8  45.056 

3  64.913 

60 

0.137 

51 

2  46.062 

2  55.938 

3 

6.795 

8  16.651 

3  26.506 

3  35.364 

8  45.220 

3  65.077 

51 

0.140 

52 

2  46.246 

2  56.102 

3 

5.959 

3  15.815 

8  25.672 

8  36.528 

3  45.385 

3  56.241 

52 

0.142 

53 

2  16.410 

2  56.267 

3 

6.123 

3  16.980 

8  25.836 

8  35.693 

3  45.549 

3  55.405 

53 

0.145 

54 

2  46.574 

2  56.431 

3 

6.287 

3  16.144 

3  26.000 

3  36.867 

3  45.713 

3  55.570 

54 

0.148 

55 

2  46.739 

2  66.595 

3 

6.452 

3  16.306 

3  26.165 

3  36.021 

3  45.878 

3  55.734 

65 

0.151 

56 

2  46.903 

2  56.7f)9 

3 

6.616 

8  16.472 

3  26.329 

3  36.185 

3  46.042 

3  55.898 

56 

0.153 

57 

2  47.067 

2  56.924 

3 

6.780 

3  16.637 

3  26.493 

3  36.350 

3  46.206 

3  56.063 

57 

0.156 

58 

2  47.232 

2  57.088 

3 

6.944 

3  16.801 

3  26.657 

3  36.514 

3  46.370 

3  56.227 

58 

0.159 

59 

2  47.396 

2  57.252 

3 

7.109 

3  16.966 

3  26.822 

3  36.678 

3  46.535 

3  56.391 

59 

0.162 

Mean 
Solar. 

16^ 

17^ 

18^ 

19^ 

20^ 

21^ 

22^ 

23^ 

For 
SecondB. 
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TABLE  IV.— LATITUDE  BY  POLARIS. 


TABLE  FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED 

ALTITUDE  OF  POLARIS. 

Reduce  the  observed  altitude  of  Polaris  to  the  true  altitude. 
Reduce  the  recorded  time  of  observation  to  local  sidereal  time. 

{  less  than  l"*  17".4,  subtract  it  from  1^  17'».4; 
If  the  sidereal  time  is  }  between  1^  17'n.4  and  12^  17'".4,  subtract  1^  17n>.4  from  it; 

(  greater  than  13»»  17'».4,  subtract  it  from  25*>  17™.4; 
and  the  remainder  is  the  hour-angle  of  Polaris. 

With  this  hour-angle  take  out  the  correction  from  Table  IV,  and  add  it  to  or  subtract  it 
from  the  true  altitude,  according  to  its  sign.    The  result  is  the  latitude  of  the  place. 

Example.— 1 886,  November  10,  at  9^  29^  29*,  P.  M.,  mean  solar  time,  in  longitude  29°  east  of  Green- 
wich, suppose  the  true  altitude  of  Polaris  to  be  29°  29' :  required  the  latitude  of  the  place. 

h    m     s 
Local  astronomical  mean  time  .  .  ... 

Reduction  from  Table  III,  for  9^  29™  29*         .      *     . 

Greenwich  sidereal  time  of  mean  noon,  November  10,  page  183 

Reduction  from  Table  III,  for  longitude  (  =»  1^  56™  east,  or  minus) 

Sum  (having  regard  to  signs)  is  equal  to  local  sidereal  time 


9  29  29 
-I-  1  34 
15  18  16 
—    0  J9 


Subtract  sidereal  time    .  •  .  • 

Remainder  is  equal  to  hour-angle  of  Polaris  • 

True  altitude  .  .  . 

Correction  from  Table  IV. 

Latitude      .  .  .  . 


0  49  00 

h    m 

1  17.4 
0  49.0 

0  8a4 


+  2^29.0 
—   1  17.6 

-1-28  11.4 


TABLE  IV— 1886. 


Hoar-Angle. 


m 

0 

5 

10 

15 

20 
25 
30 
35 

40 
45 
50 
55 
60 


0^ 


O         I 

- 1  18.2 
1  18.2 
1  18.1 
1  18.0 

-  1  17.9 
1  17.7 
i  17.5 
1  17.2 

-  I  17.0 
I  16.7 
I  16.3 
I  15.9 

-  1  15.5 


0.0 
0.1 
0.1 
0.1 

0.9 
0.9 
0.3 
0.9 

0.3 
0.4 
0.4 
0.4 


Ih. 


0  / 

1  15.5 
1  15.1 
1  14.6 


J 

I 
1 
I 


14.1 

13.5 
12.9 
12.2 


1  11.6 


-1 


10.9 
1  10.1 
1  9.4 
1  8.6 
I     7.7 


0.4 
0.5 
0.5 
0.8 

0.6 
0.7 
0.6 
0.7 

0.8 
0.7 
0.8 
0.9 


2h. 


o 
-i 

1 

1 

1 

-1 
1 
1 
1 


7.7 
6.8 
5.9 
5.0 

4.1 
3.1 
2.1 
1.0 


-  0  59.9 
0  58.8 
0  57.6 
0  56.4 

-0  55.2 


0.9 
0.9 
0.9 
0.9 

1.0 
1.0 
1.1 
1.1 

1.1 
L9 
1.9 
1.9 


3^- 


o       / 

-0  55.2 
0  54.0 

'  0  52.8 
0  5J.6 

-0  50.3 
0  49.0 
0  47.6 
0  46.2 

-  0  44.8 
0  43.4 
0  42.0 
0  40.6 

-0  39.1 


IJi 
1.9 
1.9 
1.3 

1.3 
1.4 
1.4« 
1.4 

1.4 

1.4 
1.4 
1.5 


^ 


0  39.1 
0  37.6 
0  36.1 
0  34.6 

0  33.0 
0  31.5 
0  29.9 
0  28.3 

0  26.7 
0  25.1 
0  23.5 
0  21.9 
0  20.2 


1.5 
1.5 
1.5 
1.8 

1.5 
1.6 
1.6 
1.6 

1.8 
1.6 
1.6 
1.7 


5^- 


-0  20.2 
0  18.6 
0  16.9 
0  J  5.2 

-0  13.5 

0  11.9 

0  10.2 

0  8.5 


-0 

0 

0 

-0 

+  0 


6.8 
5.1 
3.4 
1.7 
0.01 


1.6 
1.7 
1.7 
1.7 

1.6 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 


Hour-Angle. 


Ill 
0 

5 

10 

15 

20 
25 
30 
35 

40 
45 
50 
55 
60 


fh. 


0.01 
1.7 
3.4 
5.1 

6.8 
8.5 


o 

+  0 
0 
0 
0 

+  0 
0 

0  10.2 
0  11.9 

+  0  13.6 
0  15.3 
0  16.9 
0  18.6 

+  0  20.2 


1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 

1.7 
1.6 
1.7 
1.6 


yh. 


+  0  20.2 
0  21.9 
0  23.5 
0  25.2 

+  0  26.8 
0  28.4 
0  30.0 
0  31.5 

+  0  33.0 
0  34.6 
0  36.1 
0  37.6 

+  0  39.1 


1.7 
1.6 
1.7 
1.6 

1.0 
1.6 
1.5 
1.5 

1.8 
1.5 
1.5 
1.5 


gh. 


+  0  39.1 
0  40.6 
0  42.0 
0  43.5 

+  0  44.9 
0  46.3 
0  47.6 
0  49.0 

+  0  50.3 
0  51.6 
0  52.8 
0  54.1 

+  0  55.3 


1.5 
1.4 
1.5 
1.4 

1.4 
1.3 
1.4 
1.3 

1.3 
1.9 
1.3 
1.9 


kli. 


+  0  55.3 
0  56.5 
0  57.7 
0  58.8 

+  0  59.9 


1 
1 
1 

+  1 
1 
1 
1 

+  1 


1.0 
2.1 
3.1 

4.1 
5.0 
5.9 
6.8 

7.7 


t 
1.9 

1.9 

1.1 

1.1 

1.1 
1.1 
1.0 
1.0 

0.9 
0.9 
0.9 
0.9 


10^- 


0  t 
+  1  7.7 

1  8.6 
1  9.4 
1  10.1 

+  1  10.9 

1  11.6 

1  12.2 

1  12.9 

+  1  13.5 

1  14.1 

1  14.6 

1  15.1 

+  1  15.5 


0.9 
0.8 
0.7 
0.8 

0.7 
0.6 
0.7 
0.6 

0.6 
0.5 
0.5 
0.4 


11 


h. 


o       I 

+  1  15.5 
1  15.9 
1  16.3 
1  16.7 

+  1  17.0 
1  17.2 
1  17.5 
1  17.7 

+  1  17.9 

1  18.0 

1  18.1 

1  18.2 

+  1  18.2 


0.4 
0.4 
0.4 
0.9 

0.9 
0.3 
0.9 
0.9 

0.1 
0.1 
0.1 
0.0 
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